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Placing the Steel Girder Which First Connects the Mighty Span--The 
Workmen аге 250 Feet above the Water--Only Structure of its Hind on 


this Continent--See Page 100. 


UNDER-WATER ARMOR FOR BATTLESHIPS--See Pages 115-16 
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The “OTTO” Still in the Lead 


It is not surprising that the “OTTO” was awarded the Gold Medal at St. Louis, In fact it has never failed to take fret 
prise wherever exhibited, Below is а list of the "OTTO" ‘Triumphs in America: 


Philadelphia Centennial, 18768 | 
Меат York, 1880 | 
Cinainnati, 1880 

Kow York, 1881 

Louisville, 1883 

Ban Francisco, 1884 

Мот York, 1885 

Мет Orleans, 18985 

Buffalo (Pan-Amerigan), 1901 


CHICAGO: 360 Dearborn Street 


| «RELIABLE ROUND TRACK 
DOOR HANGER”. 


ТД ТИТ "Г 
DOOR- 
HANGERS || 


` Кыа! | | 
[ ка залы | 


You knew how the old-fashioned Door-Hanger sticks 
Ours Will Not Bind 
urs Cannot be Derailed 


| Let Us Tell You About lt 


WRITE FOR CATALOG AND PRICES 
ALLITH MANUFACTURING CO. 


120 South Green Street, Chicago 


7 Н. P. ^ 
25 H. P. за 


No engine could be PRESE MEETS without deserving it. 
THE OTTO GAS ENGINE WORHS, Philadelphia, Pa. 
MINNEAPOLIS: 318 3d Street 


MOTOR CASTINGS 


31-2 Н, P. water-cooled single cylinder: : $ 25.00 
" double cylinder opposed 40.00 
^ four cylinder upright =: 100.00 
| 1-2 H. P. air-cooled single cylinder : : : 9.00 


Chicago World's Fair, 18839 
Atlanta, 1885 

Now York, 1898 
Nashville, 1898 

Hew York, 1897 

Omaha, 1898 

Omaha, 1898 
Philadelphia, 1889 


Bt. Louis (Louisanaü Purahasé 
Exposition) 1904 


ОМАНА: 10$ Farnam Street 


А 


ABOUT 
THE 
NECK 


Lack of special training is the " millstone 
about the neck" of most men and women in 
poor paying positions. И holds them back 
while others go ahead. lt handicaps them 
everywhere. The International Correspond- 
ence Schools’ system of training by mail will 
enable you to throw off thé burden. Ву this 
means you can rise to one of the higher posi 
Hons in your present trade or profession. 
Vou can qualify for a more congenial occu 


thousands of others. We can help you. 
Decide today to better your condition. 


Architecture; Mechanical Drafting; Ad Wri- 
ting; ShoweCard Writin *i Window Dressi 

| Iilustrating: чыш Designing; Book. 
keeping: Stenography; Е 


Write today, stating im Course inter 
ests you. 


International Correspondence Schools 
Box 8172, Scranton, Ра. 


2 Н. P. air-cooled single cylinder : : : + $1100 
3 Н. P. ~ н ES = Sor ¢ 1 t 10.00 
5Н.Р. “ " double cylinder upright : 35.00 
7 H. P, * н 2 E “з 2 40.00 


7 Н. P. air-cooled double cylinder opposed : : : 540.00 


Prompt delivery. Send 5c. for our 9O-page catalogue 


THE. AUTOMOBILE SUPPLY CO. 
1389 Michigan Blvd. 


Chicago, 111., U. 5. А’ 


MILLSTONE 


pation and better salary. We have helped BM 


We teach Engineering in all its branches; | 
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POPULAR MECHANICS 


“Written So You Can Understand It." 


РОВ. BY POPULAR MECHANICS СО 
Eastern Office: 


ow ¥ 


A Monthly Magazine. | 


ООН АТ. IUILDII G 


CHICAGO 


Foreign Countries £1.60 
Entered at the Chicago Postoffice as 


| BUEHORIPTION £1.00 PER YEAR 
Mui] Matter of the Second Class. 


VOL. VIL 


CONTENTS FOR JANUARY, 1905 
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LOCOMOTIVE WITHOUT FIRE on 
POWERFUL HOISTING ENGINE USED 


IN A DEEP MINE аана: —rrPPP n 


MODEL OF VERY LARGE LOCOMOTIVE. 104 
The Largest Troopshi 


in the World, atte а a a НЧ 
TRAGIC FATE ENDS #FOOLKILLEH NU 
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Lingsinkable Life-Bonta „.„. „„казлзаяаяаяааава + lUT 
Construeting a Tall Stee] Smokestack.,,.....108 
Stee] Tires and Spring Wheels for Automo- 


PORTABLE WATER-DISTILLING 
F 


WONDERFUL INSTRUMENT WHICH 
PREDICTS TIDES ... 


————— ee ee f 


Belgian Government Builds Turbloe Steamer 
UNDER-WATER ARMOR FOR 


0. ee МП) 
Biz Railway Car-Bullding Plant for Modntreal.118 
emand for Expert Mining Engzineergs.,.......113 


Electric Hallway Power from Gas Englnes,.118 
Automatie Danger Signal for Broken Bridges.119 


Heat from Fireplace Without Light......,...1198 
Combined Muffler and Whistle for Gas mee 
gines ESZESERSRAERASETERAS. їкї н 

п n Paria). — 1 
A NORTH SEA TRAWLER AAD А JAPA- 


BATTLE- ` 


How to Produce Colored Photographs of Fern 
Leaves PRPS PRR eRe ьш пашаш шаш чение I 0 

How to Mend Cracked NokatiYes, каван saos, 120 

"MITCHELLITE,"" THE NEW SMOKE- 


Novel Double Deck Sireet СИЕ, .. „а ьъаһаааала 24 
Belling Submarines to HBelligerents......... 2.122 
WHERE MILLIONS OF DOLLARS ARE 


i n for 


SLE TT 


in Houseboa e Mississippi.120 
Automatie Beulptorsg per uui 


Asphalt Paving Нем Horses' Bhoes........121 


TRANSPORTING THE WOUNDED Ux 
a 


Inir for JUD wn ee ee ee 
New Fire Boat for Manchester Ship Canal...128 
The 


Weel &asaanaanasauaasAha oe ennnes навела на 
First Gasoline Road Roller in England,,,,,,,123 
Motor Boats for Occean FACCI, ....„азааааааа 120 
HOW MIRRORS ARE МАТИ, ,...„аазагаз «20 
Gain in Quicksliver Production In 1003.,.,,.,,.150 


Low Tide in the Harbor of Panama. ..22222a22121 
Ча atine ав а Substitute for Gasoline, ....181 


Нуйгото те, а New Form of Water 


N OP A GAS TUEBINE,..15 


CONNING TOWER—BRAIN OF THE 
BATTLESHIP ви в TETTA T ITT: 
The "Auteprrophon," & New Automatic Fire 


MECHANICA FOR YOUNG АМЕН А 
п 


1 |." 


E reu from New York to Chicago Travels 
HERLEI, А ШВ CTPUPUTPPPER HL 
Ornamental Metal Guards for Open Fireplaces 


HISTORY OF IHON WORKING. „алла 08 


SHOP NOTES 


Method of Using Sandpaper.........1¢5 
ticks and Boller 


Proper 


Some Good Paints for 


imple Fire Exíinguisher..........2 canon 119 
A Handy Conereté Гог. нкан. deb 
The gt Method of Fastenir aA css 12525 
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Piston Hinzg Sth PRPC PRT PT ee oe „ктай 

То Prevent Water from F'reezing.. каккаш ы „ы ТАТ 

Fishing Tools for Use In Deep Welles: 
ower Reguire г Alr Lift. 


Ii ЕН, 
Tables Showlng the Percentage of Cotton, by 
Weight, on Magnet Wires of Various Sizes, 150 


To Blacken БЕЛЕЙ... аһалаһаһаааааааааала- Д 
Wire Bolder BERR PRR were GU 
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RUBBER AS AN INVESTMENT 


is sure to yield large returns. The ownerof п bearing rubber orchard recently re- 
fused $1,250.00 per acre for it, Най you been in his place you would have done the 
fame, for it Їн worth more. 


WE ARE PLANTING RUBBER 


which in a few years will be worth the price above quoted, but which you can now 
purchase for less than one-fifth that amount, рег acre. Is not such an investment 
worth while? 

Meanwhile vour monev fa not idle, but earning a larger rate of interest than 
your anvlngs account, We have just рай 


DIVIDENDS OF 8 7 


to our investors, earned from side crops: Gesldes rubber, we afe planting and rais- 
ing sujgar-cane, Cassava, oranges, hoge am] cattle, 

Our dividends will become larger аппааПу until rubber comes into bearing, when 
they will amount to 50 per cent or over. 

To plant the remainder of our 6,000 acres we are offering Plantation Certificates 
on terms within reach of all The proposition is absolutely safe. It ів being man- 
aged by man of experience and ability. Remember, we don't want your money until 
Fou are satisfied that our proposition is genuine, Don't fail to WRITE NOW for our 
illustrated literature. It costs you nothing. 


PAN-AMERICAN PLANTERS CO., 153 LaSalle St, Chicago 


If You Like “Pop.” Why Not Send it to a Friend 


FTOR Сф NEAR? 


Cannot fail to please any man and Fill in address and mail 
will please him for twelve months with One Dollar at our risk. 


POPULAR MECHANICS, Journal Building, Chicago 


Send your Magazine one year, commencing with the month of ———. 


Pra ан А _. n _ 
and notify party named above that the subscription has been paid for, and is sent with the compli- 


ments ot MMM Mao RRO RNR Oo © О PP Real 6.8 Ml i Бои к-п popa: Bom B i i boiimi bi E i i i i i a memana gS п пп п к п п п пп ти АНША пиширип 


Continue Your Education « Home 


BY A SHORT STUDY OF OUR SELF-EDUCATIONAL BOOKS 


These perfectly compiled and arranged volumes are full of mental stimulus and practical helps for the 


young man desiring to become expert in his particular profession. 


They are written by practical men, mak- 


ine them scientifically mecurate in statement and yet devold of all technicalities throughout. Even a child 


can understand them. 
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Mudern Carpentry, by Fred T. Hodgson, 246 pages, 
230 illustrations, cloth binding. Price $1.00. | 
Practical Uses of the Steel Square, by Fred Т. 
Hodgson, two volumes, 560 pages, 600 illustrations, 

cloth binding. Price $2.00. Vea 

Modern Estimator and Contractors’ Guide, by Fred 
T. Hodgson, 250 pages, fully Illustrated, cloth bind- 
Ing. Price $1.50. | 

Hodgson's New Hardwood Finishing, by Fred T. 
Hodgson, 320 pages, fully illustrated, cloth binding. 
Price 31.00. 

Common Sense Stair Building and Handralling, by 
Fred T. Hodgson, 256 pages, 230 Nlustrations, cloth 
binding. Price £1.00. 

Bullders' Architectural Drawing, Self-Taught, by Fred 
T. Hodgson, fully fllustrated, 14 double plates, cloth 
binding. Price $2:00. | 

Swingle'&s Handbook for Steam Engineers and Electri- 
clans, by СР. Swingle, М. E.. 600 pages, hundreds 
of fine engravings, bound in full leather. Price $2.50, 

Modern Wiring, D ams and Descriptions, by H. С. 
Horstman and v. Н. Tousley, 160 pages, 200 Illustra- 
tlons, leather binding. Price $1.00. 

Electricity Made Simple, by Clark С. Haskins, 220 


LEARN LAW AT HOME 


Theory and Practice combined. 1 
booklet of testimonials sent FREE. 


few hours вау 


- 
Thr 
Es | 


pages, 100 illustrations, cloth binding. Price $1.00. 

Dynamo Tending for Engineers, by Н. C. Horstman 
and V. Н. Tousley. 250 pages, 100 dliustratlons, cloth 
binding. Price $1.50. 

Easy Electrical Experiments, by L. P. Dickinson, 250 
pages, £00 ]llustratlong, cloth binding. Price $1.00 

Practical Telephone Handbook, by T. В Baldwin, 200 
pages, fully illustrated, Ртіса $1.00, 

Telegraphy Self-Taught, ty Theodora A. Edison, M. 
A., Instructor at Amarican School of Telegraphy, 
fully illustrated, cloth binding. Price $1.00. 

Farm Engines nnd How to Кип Them, by James Н. 
Stephenson and other experts, 220 pages, 75 lllustra- 
tlons, Friče 21.06. 

Modern Air Brake Practice, by Frank Н. Dukesmith, 
4303 pages, Tully illustrated. Price $1.50. 

Modern Blacksmithing, Horseshoeing and Wagon Mak- 
ing, by J. G. Holmstom, 200 pages, fully iHlustrateil. 
Price 31.00, 

Hook-Keepling Self-Tanght, by Р. C. Goodwin, cloth 
binding. Price $1.00. 

Picture Making, br T. & Baldwin, fuliy Illustrated, 
cloth binding. Price $1.20. 


By the ald of our HOME LAW SCHOOL SERIES, which requires only a 
occasionally; | 
Approved by Bench, Bar and thousands of successful students. Write for 
SPECIAL OFFER 


Wl prepare for the Har іп any State; 


NOW IN FORCE, Your money refunded without 


question, № within Ave days after the receipt of any volumes you are dissatisfied with them. ADDRESS 


FREDERICK J. DRAKE & COMPANY 


Fublishera of &elf-Ednentional 
Books for Home Study. 


Nos. 211-213 East Madison Street, Chicago 


Please mention Popular Mechanics when orderlug Catalogues Free. 
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SUCCESS FOR YOU 


SOUTHWEST 


F your ambition is to be free--to run your 
own shop, cultivate your own land, 


manage your own store--you should. in- 
vestigate the unequaled opportunities existing 
in the Southwest, 

Thousands have located there the past year, 
they are succeeding and building independ- 
ence for themselves, their sons and daughters. 

Villages are becoming towns, and towns 
cities, as the vacant lands are. occupied and 
brought under cultivation. Grasp the ор- 
portunity now. 

We сап tell you where the openings are, 
and otherwise assist you. 

Full details about the greatly reduced rates 
in effect, and free booklets on request. 


Cut off at this line, sign and mark with an (X) the booklets you wish. We will send 
you more than one if. you wish them, 


ССС Й „ARKANSAS МЕМ MEXICO ин MISSOURI 
TEXAS "E ORLAHOMA — ——————USINESS 
OPENINGS 
.ADDRESS. ... .. ——— áá———————Pe— 
Га ТАТЕ — | 
E Island — M ÀÀ—— 
3 stem ` JOHN SEBASTIAN 


Pass. Traffic Mgr. Rock Island System. Chicago, 111. 


Real Estate Mortgages at 0% 


Savincs DEPosiTS AT3% 


GOVERNMENT BONDS АТ 2°, 


ARE SAFE, BUT YOUR INCOME FROM THEM WILL 
NOT ADD MATERIALLY TO YOUR WEALTH . 


Your Investment 
SHOULD BE PROFITABLE 


A Mining Investment, if a successful one, yields larger 
Profits on the money invested than any other uui 


HE Stock of THE NORTH AMERICAN EXPLOITA- | 
TION COMPANY offers the opportunity for large 
ен profits that you are seeking. This Company's 
holdings are larze and valuable, / Ив seven properties 
i 
+ 
= 


Y е нк Soc o rum NORTH AMERI ыыы ыы ыык 


= 
si 
are developed and producing mines. Five are equipped + 
with mills and reduction plants. Over $1,250,000 was 
originally paid for the properties and over $700,000 has 
been expended in their development and equipment. 
There are over 75.000 tons of ore now in sight worth 
over $1,500,000, Its combined earning capacity permits 
of large and eontinuous dividends, Its “Eggs are not $ 
in a single basket" It is not a question of “Will it d 
Day?" but, "How. much?" 


РАНЕЕ TPIBRESSESABS]SRBESHHRIADRBRSGABAEEGA SERE 


IT SHOULD ALSO BE SAFE 


| 
| 
| 
Every purchaser of the Treasury Stock of the Company, receives, to the 
extent of his investment, a FIRST LIEN GOLD BOND, bearing 6 per cent 
апага пегі interest, payable on or before 5 years, secured by the entire 
assets of the. Сошрапу— 3 makes your Investment safe, besides effecting 
the return of your money within п brief period, and leaving the stock you 
hold, as а honus. 
The first allotment of Treasury Stock is now offered for subscription 
at а special “organization” price. For Prospectus, Copy of Bond and full 


particulars, address, 


THE WESTERN TRUST & GUARANTEE CO. 


FISCAL AGENTS 
New York Life Bldg. |. CHICAGO, ILL. 


This One 


(ШШШ 


SBBO-J1T-PEWT 
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is made from 
Patents than from 
any other class of 
Investments. . . 


MORE MONEY 


IF YOU HAVE A GOOD INVENTION 
BACKED BY A STRONG PATENT 
AND BUSINESS ABILITY. 


SUCCESS SUR 


THE FIRST STEP 


If you have made an invention and contemplate applying for a patent, the first 
point is to learn whether your idea is new ond patentable. Do not depend on the fact 
that you or your friends have never seen anything of the kind. Send us a pencil 
drawing, showing plainly your invention, and write out a deseription of its con- 
struction and operation, as well ns you can. If you have a model, send it instead of the 
drawing, We will compare your sketch or model with all patents issued in the United 
States for inventions resembling yours, and for inventions in which similar mechanical 
constructions or principles are used. If a patent is found for an inventlon exactly 
like or closely resembling vour idea, we will send you а copy of such а patent. 
If nothing is discovered to prevent getting o patent for your invention we will so 
advise you. 

The charge for this service, unless otherwise ngreel upon by special arrangement, 
is five dollars. This examination із an important step in connection with every 
patent application and requires grenat care and skill An incompetent attorney may 
overlook а patent which closely resembles or completely anticipates your invention, or 
he may not know where to look. А dishonest attorney will purposely fail to find an 
anticipating patent in order that he may get the fee for preparing the application. 
The inventor is the loser in either case. 


WHAT A PATENT COSTS 
Opinion as to novelty and patentability of an | ZA after thorough examination 


of United States palenis. ......... ccu eee eae ere rer $ 5.00 
Preparing official drawing — -one sheet: «sesi г» aft 4 TETTTTITTTTYTITIITITITXITIYTITT 5.00 
Preparing Oath, Petition, Specification and.Claims.. EE E TEE 15.00 
First Govemment Fet ........... d... Дый. а «ааа вооон жа наон анон е 2s 15.00 
Prosecuting application for patent. dos. r. ee eee екан: 10.00 
Total cost of application, first Government fee, official drawin all 

° ud oiii application in Patent Office ТҮТҮКТӨГҮ g» Preparing all papers 45.00 
Within six months after the application has been allowed, the Government charges a 

final fes of......... М Чъ$./..................----+--+--+++ mm 2e ss. 0.00 

Thus the total cost of a patent for a simple "Mtr MCN —— 65.00 


Intricate inventions cost more to patent, but we will state the exact cost in 
advance in each case. We assist our clients in selling and promoting their patents 
without advance charges. 


POPULAR MECHANICS PATENT BUREAU 


Main Office: Journal Building, Chicago, Illinois 
Associate Offices: WASHINGTON, D. C., LONDON, BERLIN and other large cities. 
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RiopATH | RippaTH ERIDPATH RIDPATH | 
VOLT = Von ТЇЇ. Бомон. We VOL.V. МОМ. PSVOL МЇ! 
a АЕ SML .NoL.VI- VOL 


а r СЕТЕ ЕН 


Books are Royal Octayo—About 11 inches tall 


1-2 PRICE RIDPATH’S 1-2 РЕСЕ 
History of the Worl 


We guarantee the volumes perfect in every way—except 
the color of the leather on the backs varies a trifle—the shade on a few of the 
volumes being a little lighter than the others. The difference would scarcely be 
noticeable to one outside of the book trade. We'll send the books to you 
оп 5 davs' approval. You'll find them satisfactory; if not, return them at 
\ our expense—nothing fairer— you see and know just what you are getting. 
^ There are less than 20 of these sets, and rather than rebind such a small lot we prefer to 
send them to you on approval, and at almost half price—about what they would be 
worth to us with the covers torn off—and on payments of only $2 a month. 


Much Money Saved if You Answer Quickly 
These are just as good as are sold: 
REGULAR PRICE, . 566.00 
OUR SPECIAL PRICE, 39.00 
You save 527.00 if you send coupon at once, 


| | І you'd like to possess the only world's history that reads like a story 
book—yet is recognized by such men as President Roosevelt, Judge 
Parker, Dr. Cuyler, Bishop Vincent, and thousands more, as a standard 

‚№ authority and the greatest historical reference work in existence— 
>. send coupon TODAY, Ridpath will interest and instruct you. You 
T , Need И. This is your chance to secure one of the slightly mis- 
je matched sets at very much less than the subscription price. — 
\\ Ridpath's History of the World is a great big set of nine royal 
М octavo volumes, with 4,000 illustrations and many maps and 
color plates. You pay only $1 down if you keep them, The 
+, № complete set is sent at once, The rest pm pay in monthly 
" № payments of fz. Cut the Coupon off and send it today. 


THE RIVERSIDE PUBLISHING CO., 
204 Dearborn St., CHICAGO, ILL. 


0 X. 
8-В 
Jan. 


The Elveralde 
Publishing Co; 


іні Dearborn Et, 
CHICAGO, ILL. 


Jets — for — Ф 
spection and on approval, | 
charges Fori. опе geb 
RIDPATH S HisfORH СР 
THE WORLD, © vols.; Най Мо. 
ron hindiag. ТЕТІ like «hem 
I will pay you $1.00 in 5 days and 
82.00 per month thereafter for 13 
months. ТЕ do nod concludes фо keep 
the act I will retarnm it to you inm one 
week sk your expense without further 
übligatlon of вау рагі. 
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1122 First National Bank Building 
CHICAGO 


Offer an unusually choice List 
——of high-gra 


in convenient denominations 
of $500, $1000 and up, netting 
from 4 per cent. to 6 per cent. 
and on account of their conser- 
vative and non-speculative char- 
acter specially suited to the 
investment of 


TRUST FUNDS 


send for Our Lists 


SAVINGS AND [| 


100 


Have You Ever Considered the 
Practical Results 


ofa Savings Account in 


THE SAVINGS DEPARTMENT 
аў 


HE NORTHERN TRUST | 
COMPANYYYBANK 


SOUTHEAST COR. LA SALLE AND ADAMS STS. CHICAGO || 


| CAPITAL $1000000- SURPLUS $1,000,000) 


COMPUTATIONS SHOWING 
| ACCUMULATIONS OF MONTHLY | 
SAVINGS DEPOSITS | 
| OF ONE TO TWENTY DOLLARS IN ONE TO FIVE YEARS, WHEN 
|] INTEREST If COMPOUNDED SEMI-ANNUALLY АТЗ PER ANNUM 


— 1 Year 2 мл 3 Years 4 Years. | Yours | 


A 12.19 | 24. 75 | 
249.50 | 


969.70 


754,05 [1020.75 [1295.50 


| Copyrighted 1B, Northern Trust C 
Saving Арно may be 


: i opened 

| with one dollar or more, If not con= 

venient to come to the bank, write | 
for booklet, "Banking by Mail,” 


=O OO mu 


DIRECTORS 


. С. BARTLETT, CHAS. Т. HUTCHINSON, 
of Hibbard, Spencer, Vice-Prea. Corn Exch. 
з Н Бер ia 
ADLET, | к | 
of David Bradley Mrg, MARTIN A. RYERSON, 
Company, 
WILLIAM А. FULLER, ALBERT A. SPRAGUE, 
formerly of Palmer, of Sprague, Warner Ж 


Fuller & Co. Company. 
MARVIN HUGHITT, BYRON L. SMITH, 
President Chicago & President The Northern 
М. W. Ry. Co. Trust Company. 


Vol. 7. No. т. 


татай 


CHICAGO, JANUARY, 1905. 


EE р ERN 


10 Cents а copy. 
$1.00 a year. 


Locomotive Without Fire or Water 


Would Make Crossing the Continent Without Stop- 
ping Possible. 


A locomotive without water, fire or 
smoke, unencumbered by the five tons of 
toal and 7,000 gallons of water usually car- 
ried bv the steam engine; drawing no ten- 


der, but provided Instead with an engine for 


generating electricity: a clean, strong pow- 
erful engine drawing a 2,000-ton train апа 


energy produced passes up the smokestack, 
4 per cent goes to the boilers, and 2% per 
cent only to the driving wheels. A writer 
in one of our daily papers states: 

"Driving wheels éan be made just so large 
and no larger, Connecting rods can be 
If the 


maide just so long and no longer. 


It ade 


k-urtesy үт! 


The Dream of Modern Traction«-Showing Interior of Locomotive. 


speeding across the continent from New 
York to San Francisco, without stop or de- 
lay, and nt the average rate of 100 miles 
per hour—this is a dream of modern trac- 
tiun, worked out theoretically with mathe- 
matical precision, now being constructed 
for the Southern Pacific Railroad and soon 
to be put.to the, practical test of a long 
trial run. 

It is generally accepted by railroad man- 
agers that the limit has been reached in 
steam locomotive construction. One axiom 
in this line has been “a pound of weight to 

carry а pound of weight." Locomotives have 
_ gained 100,000 pounds in weight in the last 
five years, and tender capacity has been in- 
creased accordingly. Of the fuel consumed 
by the steam locomotive 96 per cent of the 


driving wheels are giant affairs it means a 
tremendous weight to the machine that 
must come on the tracks in a comparatively 
small space, There is one way to ‘spread 
the weight,’ and that is to have longer con- 
necting rods, But here a difficulty is en- 
eountered, Tractive power necessary for 
high speed or great draught cannot be ob- 
tained if the rods are much over 1215 feet. 
This fact has put steam locomotive builders 
between the devil of big wheels and the 
deep sea of the short connecting rod. If the 
steam locomotive could be made more com- 
paet, greater power could be obtained, but, 
on the other hand, the weight would be 
concentrated that there is not a curve in the 
rondbed or a bridge on the line that could 
stand the strain." 
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In the proposed new locomotive an in- 
ternal combustion engine, which heretofore 
has been applied to stationary engine work 
only, will be used to drive a dynamo provid- 
ing electric power for the locomotive. The 
internal combustion engine las a thermal 
efficiency of 38 per сеш. There is a loss In 
the transfer to the generator and armatures, 
but 28.35 per cent of the enerzy "gets on to 
the motor and axles" In other words, the 
new locomotive is expeeted to save more 
than eleven times as much energy as the 
steam. locomotive, 

The principle of the new engine is 
summed up as follows: 

"Its action 1s on what is known: ns the 
four-stroke cycle. There is n compressed 
air reservoir, from which the power is ol- 
tained for starting. This gives the piston 
its first stroke when it takes in air—nir 
alone at atmospheric pressure and tempert- 
ture. The second stroke compresses this 
nir to a high pressure and to a temperature 
of about 1.0002 F. The third stroke is what 
is known as the working stroke. At this 
point oil is sprayed into this hot Incandes:- 
cent alr—one can hardly imagine what 
1,0009 F. means, The amount of oil that 13 
sprayed in is regulated by governors. Dur- 
ing the first part of this stroke the сот 
tion of this oil is cnrried on at a constant 
pressure for a period which is regulated by 
the amount of oll sprayed in. The second 
part of the stroke is practically an expsati- 
sion without transference of heat The 
fourth stroke exhausts the gases. 

“The only fuel used Is the erude oil that 
costs from three to five cénts a^ gallon. 
Petroleum or any kind of crnde dil сап be 
employed. The cost per horsepower hour is 
Ба to be less than half that Tor steam." 


POWERFUL HOISTING ENGINE USED IN 


A DEEP MINE. 


А 5,000-horsepower hoisting engine in- 
tended for lifting 4 load of something over 
41,000 pounds from a depth of 6,000 feet at 
the rate of 5,000 feet per minute has recently 
been installed by the Tamarack Mining Co., 
of Calumet, Mich. The total weight of this 
powerful. machine, which is of the direct 
meting reversible type, with a drum keyed 
on the main shaft, is 1,200,000 pounds and 
the huge drum. which has a capacity for 
6,000 feet of 12-inch rope, with Its shaft 
weighs 500,000 pounds, 

Some of the leading dimensions of the 


F 


engine are: Steam cylinders (four), 34x60 
inches; main bearing, 24x42 inches; crank- 
pins, 12x15 Inches; crosshead pins, 6445124 
inches: diameter of rope drum, 25 feet; 
length of drum, 24 feet 6 inches. The cages 
used are double decked balanced cages, the 
empty one descending while the loaded cage 
is being hoisted. In this operation the load 
the engine would ordinarily handle consists 
of 21,000 pounds of горе; cage, 4,200 pounds; 
two cnrs, 4,000 pounds; rock, 12,000 pounds, 
à total of 41,200 pounds; The engine frames 
are of the hollow girder type, and rest on 
large cast-iron sub-bases, the whole being 
fastened] to the foundations by rods. 


Rope Drum 25 Feet Long 


The throttles, reversing gears, cut-off gear 
and brake are all operated from the plat- 
form on which the operator sits, as shown 
in the illustration. Here nlso is located the 
“miniatures” which indiente at all times 
the position of the cars and from which the 
safety stop is operated. By means of this’ 
enfety stop the motion can be arrested and 
reversed whenever the cages are in danger. 
There are two sets of powerful brakes, one 
on ench end of the drum. The engine may 
be run from one turn per minute to 54 turns 
per minute with an action equally smooth 
and perfectly controlled. 
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MODEL OF VERY LARGE LOCOMOTIVE. 


One of our readers, who is a railroad of- 
cial, sends a photograph of a model of а 
very large "Columbia" type passenger loco- 
motive. The model is made almost entirely 
of wood, and as shown in the illustration 
із а very handsome piece of work. In these 
days of mammoth locomotives the work is 
extremely interesting as showing the propor- 
tions whieh a machine built on the lines 
shown would look like, The builder says: 
“Tt Is built on a senle of 30 inches to the 
Ineh, and although I realize it would not be 
practicable to bulld a machine of this size, 


wheel base driving, § ft. 6 in.: wheel base 
rigid, 18 ft. b in.; wheel base, total engine, 
29 ft. 4 in.; wheel base, engine and tender, 
ol ft. 6 Im; tank capacity, 6,000 gal.: conl 
capacity, 12 tons. 


THE LARGEST TROOPSHIP IN THE 
WORLD. 


The “Dufferin,” the largest troopship in 
the world, was recently launched at Barrow, 
England. ‘The vessel will acconmmedate 
1.520 persons and in equipment is equal to 
п first-class liner. Sanitary and /ventilating 


Copy ight Вч. 


“What the Real Thing Actually Looks Like",' 


I take delight In showing some of the would- 
be big engine advocates what the reg] thing 
actually looks like.” 

The bigness of the thing is better com- 
prehended in the driving wheels, which are 
Т feet 10 inches high, and the height to top 
of boiler, 15 feet 3 inches, To save height 
the stack is only 1 foot high, and the bell 
is hung below the boiler. The main dimen- 
sions are: Cylinders, 26 x 30 in.; boiler, 
diameter smallest. ring, 84 in.; firebox, 
length, 70 in.; firebox, width, 80 in.; flues, 
460; flues, length, 18 ft.; driving wheels, 
diameter, 34 im; trailing wheels, diameter, 
52 in.; pony truck wheels, diameter, 33 in.: 
weight on “driving wheels, 145,000 Ibs.: 
weight, total engine, 225,000 1bs.; welght 
total engine nnd tender, 340,000 Ibs.: height 
center boiler, 11 ft. 9 in.; height top boiler, 
15 ft. 3 in.; height top stack, 16 ft. 3 in.; 


arrangements Lave been most = carefully 
made and all that would tend toward the 
comfort and health of the soldiers has been 
provided, the vessel being model in this re- 
кресі, 

The ship is of the spar deck type, length 
over all, 453 feet; breadth, 52 feet, 6 inches; 
moulded depth, 39 feet, It has four com- 
plete decks and a boat deck nbont half its 
length amidships. It can be made practi- 
cally unsinkable in a few seconds by closing 
the water-tight compartments into which it 
is divided under the main deck. These are 
controlled from the bridge. The propelling 
machinery, says the Marine Engineer, con- 
51518 of two sets of inverted, vertical, direct- 
acting, triple expansion engines, each set 
having three cylinders, working on separate 
cranks, and capable of developing 9,400 
horsepower at 115 r. p. m. 
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TRAGIC FATE ENDS “FOOLEILLER 
МО. III." 


Nissen Crosses Lake Michigan in a Furious 
Storm at Night, but Finds Death 
on the Farther Shore. 

Peter Nissen has met the fate with which 
he has flirted for years; yet be should not 
be classed with the ordinary seeker after 
notoriety. The 
adventu rou s 
blond of the 
oll Norsemen 
course id 
through his 
viens пи iui- 
pelled him № 
(leeds Which 
other men 
shuddered to 
even eonteri- 
pate, 

In the July, 
1904, Popular | 
Mechanics а ке 
detailed de If '—-— 
seription was Pater Nissen 
riven of Kis- 
sen's balloon-hoat, the “Foolkiller No, ILL" 
amd ап aceount of his first voyage, which 
for lack of wind, was uneventful. "This 
craft wos а mammoth canvas ball 22 feet in 
dinmeter and 32 feet long. inflated by means 
of an nir pump. А shaft extended. through 
the center from end to end and from. this 
suspended п swinging ¢radle in which Nis- 
sen sat or reclined. 

His expectation in event of nr successful 
voyage across Lake Michigan avas to con- 
struct a much larger ball, T5 feet in diam- 
eter and 115 feet long. which was to he 
taken to the extreme limit of northern 


LL = a ť 
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travel, and then used in rolling to the North 
Pole. His theory was that the lightness of 
the сга when driven by the wind would 
снизе it to go bounding over obstructions 
many feet high, precisely as a thistledown 
travels, 

Nissen, who was a frequent visitor at this 
office, culled the afternoon before his fatal 
trip, but it was characteristic of the mod- 
esty of the man that he made. no mention 
of the coming trial Eversince his remark- 
able trip through the rapids atf Niagara he 
has been offered large sums from amuse- 
ment munagers, but the iden was very re- 
menant to him, wotwithstanding his need of 
money for experiments, / He was a collere 
graduate with honors. : 

The ill-fatel trip was made on November 
29, during furious wiuter gale blowing 
from the west, The storm was so severe 
tht steamers due to leave this port dared 
not venture out. He entered the ball about 
4 oclock justas dusk came on, The open- 
ing was senled to make It nir tight, and at 
the wonl from within the ball was released 
and rolled rapidly down the sea wall and 
iu а few minutes was well out at sea, Nis- 
aen carried provisions for two days, but re- 
moved his overcoat as he entered the ball. 
He declined assistance from а passing tug 
Ито miles out, At midnight the gale was 
blowing nearly 50 miles an hour and the 
cold was intense, 


Two days later the frozen body of Nissen 
and the remains of the ball were found toss- 
ing in the surf of the east shore 100 miles 
fron Chicago. He had evidently made the 
crossing in safety, but the ball lad failed to 
roll out of the water np on to the shore, and 
the intrepid inventor after cutting his way 
out of the balloon and in an exhausted con- 
dition had been unable to stand against the 
breakers, amd во perished in the surf. 

To provide for the natural deflation of the 
ball through leakage, and also to supply 


This Picture Shows the Start of the July Trip of Nissen—Leaving Chicago Harbor—It was in the Game Ball 
that Nissen Lost His Lifs. 
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fresh air to breathe after 15 hours’ occupa- 
tion, an air pump was attached within the 
ball connected through a small hose to the 
outside. Something happened to the hose, 
for in his pocket was found a card on which 
were written the words “Air hose has Dro- 
ken, М.” 

It is believed the reason the ball failed 
to roll out of the lake onto land was on 
account of its belng deflated to perhaps one- 
half it& normal size. The funeral, in Chi- 
enzo, was nttended by 4,000 persons. 


DULUTH AERIAL FERRY. 


Only One in America—One of Five in the World— 
Suspended Ferry Carries Street Cars, 
Vehicles and Pedestrians. 


The great aerial ferry in Duluth will be 
placed in commission this month, Nearly 
п year has been spent in construction and 
erection. It is the only structure of its kind 
in America, and one of only tive in the 
world. The others are at Newport, Eng- 
land: Rouen, France; Bizerte, Tunis, and at 
Nantes, France, over the Loire, These fer- 
ries were fully deseribed in Popular Me- 
chanics for March, 1904. 

The purpose of the aerial ferry is to af- 
ford nearly all the advantages of a bridge 


MECHANICS. 


without any of its disadvantages to ship- 
ping. This ferry crosses the Duluth ship 
canal, where а center рег swing bridge 
would impede navigation. In the aerial 
ferry a huge steel trussed superstructure 
spans the channel, the distance between the 
towers being 393 feet. Tracks are laid on 
the bridge span on which run trucks from 
which depend 1!'5-ineh steel cables, which 
in turn suspend the саг or ferry. The dis- 
tance from water line to the lower-beam 
of the span is 185 feet, which enables ves- 
sela to pass below with elearanee for their 
main masts. The only false work used is 
the support under the first section of the 
towers. 

The ear or ferry is moved from tower to 
tower by electric motors in the trucks run- 
Hing on the overhead tracks, but controlled 
by an operator on the ferry below. The 
ferry swings clear of the water and a few 
feet above, and the floor is on a level with 
the еу streets, Space Is provided for 
several wagons or Vehicles, or one double- 
truck street car, and cabins at each side аге 
fitted with sents for passengers, The ferry 
cur wil Garry 300 persons. The (ferry 
is at all. times under the control of the ope- 
tatorehyomenns of a controller similar to 
that used. оп street cars. The trip is made 
ata Speed of about four miles an hour, and 
ü loagd.up to 50 tons ean be carried, The 
bridge is built to withstand a wind velocity 
of Т0 miles an hour, and cost $100,000, 


Ships Pass Under the Ferry Without Delay 
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MEASURED SERVICE METERS FOR TELE 
PHONE PATRONS. 


Individual measured-service meters for 
telephone users are becoming quite popular 
the meter being always an arbiter of pence. 
and settling all disputes in n manner satis- 
factory to both parties. Our illustration 
shows the simple apparatus which їз 
placed in the subscriber's station and which 
registers each call as it 18 made. The de- 
vice works as follows: 

When a connection is made, the sul- 
seriber ealling pulls a lever which throws a 
buzz over the wire and notifies the operator 
of the cull. The call is also shown on the 
face of the meter. 

The record of the meter is read at the 
end of а stated period. To do this the cen- 
tral office places its machine in connection 
with the subscriber's meter and the sub- 
&eriber is called and asked to turn a erank. 
This operation takes a statement of the 


MEASURED SERVICE 


РАТ Е ыи: 


The Patron's Instrument 


number of calls since last reading on а tape 
hy Morse code at the central office. The 
whole apparatus is completely under con- 
trol of the telephone company and can be 
attached without extra wiring. The main- 
tenance cost, says the Western Electrician, 
is very slight and one portable statement- 
taker will do the swork for an entire ex- 
change. 


UNSINEABLE LIFE-BOATS. 


An unsinkalle life-boat, unsinkable even 
though seriously dammnzed, is the product 
of a Danish inventor, and several important 
features are Claimed for the new craft. 

This life-boat consists of a boat-shaped 
pontoon of wood or iron, strongly con- 
structed, and filled with kapok, n product 
of plants growing in Java and Sumatra, 
said to combine the greatest floating capac- 
ity with the least weight and able to sus- 
tain thirty-five times its welght in water. 


107 


The kapok is contained in water-tight cush- 
ions which in turn are placed in water-tight 
compartments. Upon this bouyant layer is- 
mounted а superstructure which ean be 
folded down or erected. This is surrounded 
by a fender filled with kapok in water- 
tight cushions. In extending thé boat, cross 


Unsinkable Lifeboat Extended for 
Use 

beams аге lifted in and the oars are re- 
lesed nn. oval-shaped thwart with eross- 
thwarts slides into position, and stanchions 
nnd other parts drop into their places auto- 
muatlealy, making a reliable boat contain- 
ing bread and water-tanks. 

Exhaustive tests have been made of the 
Englehardt unsinkable life-boat, as it is 
called, and it has stood successfully every 
one, It is compact for carrying on 
vessels, where space oceupied is an import- 
ant consideration, and if a ship were to 
sink suddenly these boats would only need 
be cut from their lashings and would be 


The Hoat Folded. 


found flonting after such disaster, still fit 
for use and easily accessible by those in 
danger of perishing. The boats can, more- 
over, be readily transported to any part of 
a ship and launched without davits. 

The ordinary lifeboats take пр so much 
deck space that it is impossible to carry 
enough for passengers and crew, and ав a 
consequence the boats are apt to be over- 
crowded and swamped, 
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CONSTRUCTING A TALL STEEL SMOKE. 
STACKE. 


In our illustration is shown an exciting 
stage in the construction of a tall steel stack 
—the erection of the Inst section. This 
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The Critical Moment. 


atack is on the power house of the Fond du 
Ine-Oshkosh Interurban Railway and is 140 
fect high and eight feet in diameter. The 
brick stack near it is 120 feet high and seven 
fect in diameter. 


EEL TIRES AND SPRING W 
AUTOMOBILES. 


The solution of punetured rubber auto- 


mobile tires is nnnounced by an invention: 


which replaces rubber tires with steel, and 
provides the same resiliency by means of 
coll springs at the hub. 

The hubs of the new wheels are made of 
cast steel, with hickory spokes and white 
oak felloes. The inner hub has а wide pro- 
jecting flange which runs into the outer hub 
and is held in place by a screwed steel ring, 
this makes a running fit to the metal flange 
and prevents all side thrust. Fastened to 
the outer hub are six square bolts the 
threaded ends of which, with their nuts, hold 
steel saddles in position. | On the outer side 
of the spokes these saddles carry two spiral 
springs whose opposite ends are fastened 
to the inner hub. The springs are held at 
both ends by lugs and if a spring breaks 
the nuts may bé taken off and the spring 
readily replaced, the eost of а new spring 
being about 15 cents. Steel tires are very 
durable and economical, but make consider- 
able noise, Wheels may be equipped in- 
stead with channel iron in which is laid 
wineh, hydraulic packing. Such a tire ія 


Hub Springs Replacing Rubber 
Tires. 


noiseless, has great adhesion and the cost 
is loss than that of solid rubber. The firm 
making these wheels guarantees them to be 
as resilient as any wheel with a pneumatic 
tire. If the new wheels stand the test of 
time and use, automobiling will be relieved 
of a few of its difficulties, 
<< — 

The number of telegrams sent daily 
throughout the world reaches the enor- 
mous total of 14,000,000, not including 36,- 
000 cable messages, according to George 
Johuson, official Canadian statistician. 
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PORTABLE WATER DISTILLING PLANTS. 


The most important requirement for pre- 
serving the health of the buman body Is a 
sufficient supply of pure water for drinking 
und cooking purposes. Especially is this 
true in arid regions or in low swamp coun- 
trr where one is npt to drink death with a 
cup of such water as is obtainable there, 
Often in these places large gangs of men 
are employed, the labor of every one of 
whom is indispensable, This is the field 
into which the invention shown in our illus 
tration will enter and be found most wel- 
come, 
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diseharged from the separator of the first 
vessel into tubes of the second, owing to the 
difference in pressure in the two vessels or 
effects. The steam from this last effect, 
along with the drip-water from the second 
shell, passes direct to the condenser, and is 
discharged as pure distilled water. If the 
local water is unfit for boiler feed purposes 
the drip-water—or “boiler steam condensed" 
—from the first shell after passing throuch 
the feed heater, discharges into the boiler- 
feed tank, and is pumped back into the 
boiler. If fit for boiler-feed purposes the 
drip from the first shell is used for henting 
in the second shell and goes to further in- 


Produces 65 Gallons of Pure Distilled Water Per Hour 


This plant will convert undrinkable brine 
or any other impure water into the health- 
giving fluid at a rate of 65 gallons pure 
product per hour, not including the con- 
densed “boiler steam" or "drip" from first 
shell. 

The apparatus while working requires 
very little attention. / The process is much 
as follows: 

The impure feed-water (drawn from the 
condensed overflow) is pumped through a 
feed-heater, and is heated by the drip-water 
from shell of first vessel, on its way to the 
latter, where it passes through a series of 
tubes exposed on the outside to steam from 
the boiler. The steam rising from the im- 
pure water passes from the separator to the 
second shell where it heats the impure wa- 
ter contained in the tubes of the second ves- 
sel—this impure water being continuously 


crease the quantity of distilled water. 

The stenm boiler, which is of the port- 
able, *loco-tubular" type, is suitable for a 
working pressure of 80 to 100 pounds per 
square inch. The fire box is extra large, 
suitable for burning wood, which would 
be, In many localities, the only fuel avail- 
able, or at any rate, the most convenient 
fuel. 

This туре of distiller is made in three 
sizes—28, 47 ond 65 gallons of pure dis- 
tilled water per hour. It is securely 
mounted on a strong carriage, constructed 
of light steel framing and suitable for an- 
imal haulage. Page's Weekly, London, says 
the type was especially designed for the 
use of prospecting and exploring parties, 
temporary hospitals, and for visiting and 
supplying fresh water to small mining sta- 
tions. 
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Remarkable Tide-Calculating Machine 
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Wonderful Instrument Which Predicts Tides 


Built by the Government, It 


Performs 


Calculations of the 


Most Intricate Nature with Accuracy and Despatch 


The Seeretary of the Navy desires to or- 
der а battleship into a certain harbor on our 
coust, at a particular hour some day next 
week. The harbor is entered only by Cross- 
ing à bar at its mouth where the water is 
none too deep. He wants to know how 
many fathoms of water will be on that bar 
at the time the ship will cross it. 
There is a machine that can tell him in a 
few minutes, and whose calculations are 
absolutely accurate. 

There is being built in the instrument 
shop of the Coast nnd Geodetic Survey 
Building in Washington a most intrlente and 
wonderful machine, something that will ap- 
poach “thinking  mechaunism" nearer than 
any other apparatus owned bv the Govern- 
ment, This wonder is a tide-predicting mi- 
chine, amd is a great improvement—made by 
Mr. Е. G. Fischer, chief of the instrument 
division of the survev--on the original one 
now in use for this purpose, It alrendy dis- 
plays 2 wilderness of wheels, slides, cranks, 
pins, chains, еіс, is composed of brass (the 
framework), and weighs several hundred 
pounds. Before saying more about this it 
is beet to tell something about tides. 

In forecasting tides it is necessary first 
to gather data upon which to work. This 
is done by observations at tidal stations on 
const, lake, river and other shores, Hy 
long series of observations of rise und fall 
of tides, weather conditions and land con- 
figurations, the action of the tides 1s те. 
solved into fairly constant factors for each 
tidal station. Long series of such observa- 
lions nre necessary because, the tides are 
very complex phenomena, being modified by 
all influences acting upon the earth from 
without, ns well as by those arising upon 
the earth Itself (such as winds, cearth- 
quakes and variations of the atmospheric 
pressure), by irregularities in the const 
line, by the eccentric — distribution of the 
land masses, and by the varying depth of 
the sen, With this data taken in connec- 
tion. with astronomical conditions—particu- 
larly of the sun and moon—It is possible to 
predict the future condition of the tides. 

But this involves a tedious process іп 
hund-work mathematical ealeulattions, 
which, by the elimination of certain factors 
eoverning tides and adoption of other (con- 
stunt) ones, can be avoided, when a tide- 
predicting machine is employed. The ma- 


chine used by the U. 8. Const and Geodetic 
Survey has nineteen dinls on its back, 
which have to do with as many tidal fac- 
tors; the latter are indicated on the dials by 
Ineans of setting pointers, and when an at- 
tached crank handle is turned, indicators on 
five dials on the front of the machine point 
out the information desired, Of course, the 
machine is set for each tidal station, and 
gives high and low water time, height and 
depth of tides, etc., for dates far nhend. 

All this is done by the many wheels and 
shafts of ihe machine operated by a steel 
Chain that runs upon the pulley at the end 
of each shaft, also operating simultaneously 
the pointeresshafts of the front dials. This 
Machine does the work of forty computers, 
It costs $3,500. 

The new tide-predicting machine will be 
far superior to the one described. It will 
have todo with thirty-nine factors of а tide 
inategi of nineteen, giving besides time of 
high and low tides and their depth and 
height, the state of the tide at any hour. In 
addition to increased advantage in the 
sleht-rending dials the new machine will 
plot the tidal curves on paper, and in time 
it i8 possible that added mechanism will au- 
tomatien!ty turn out printed tidal informa- 
tion. As above mentioned the tide-predict- 
ing machine is operated by means of a 
erank—hand-power. The new machine 
will be run by elock-work. The chain and 
pulley feature will be much the same in 
both the mechanical predictors. 

It is rather n wonderful machine which 
takes facts and fizures on its back and dis- 
plays the solved problems on its front faces, 
The new mechanical wonder will do more. 
It will accomplish several things at one 
timne—catry on two summations—one of 
which, at any instant, will denote the height 
of the tide or surface of the water, while 
the other will determine the time of high 
or low water and trace tidal curves. In 
other words, by looking nt the face of the 
müchine nt any particular time the true 
height of the tide ean be rend off at once 
and times of high nnd low water will be 
given as they occur. The tracing of the 
tidal curves while the predictions are going 
on will be а valuable feature of the ma- 
ehine's work, for if any peculiarities or un- 
certainties are Involved In the tide the recs 
ord can be consulted. 
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Ore Unloaded Automatically 


Big Clam-Shell Buckets Unload Ten Tons at a Single 
Operation--Make Big Reduction in Cost of 
Handling Ore 
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Clam-Shell Bucket Open 


А few years ago had that man- 
Strous fresh-water vessel, the “An- | 
gustus В, Wolvin," been in exist- | 
ence and landed at any lake port | é 

14 


І 


With а full cargo of bulk material. 
it would have required a period of ( 
Ише to unload the vessel entirely | 
disproportionate to the admirable А у 
mechanical equipment of that Great | 
Lakes’ pride. For the cubical ca- 3 
pacity of the “А. В Wolvin" is | 
about 600,000 cubic feet, equal tas L 
401,000 bushels of grain or 12,500 
tons of coal, 

The “A. B. Wolvin" is almost ай. 
tomatic in every feature and ‘yet 
the ponderous new machine which 
unloaded her cargo at C€onneaut, | 
Ohio, a short time ago is even more | 
wonderful than the new ship. From 
the moment at which the steel plate 
sliding hatch covers, operated by 
steam engines am] shafting, with 
which the big vessel is fitted, slid back во 
that the queer elam-shell bucket of the auto- 
matic ore unloaler might be lowered into 
the hold, until the moment when the Inst 
ton of à cargo of 7,257 gross tons of iron 
ore was transferred to the railroad ears on 
shore ready to be carried to the Iron-making 
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plants of Pennsylvania, was єх. 
actly four and one-half  hoürs-—a 
rite of 1,613 tons unloaded per 
hour. 

The "A. В. Wolvin" 15, however, 
especially adapted in) construction 
to the use of the ore nnloader, and 
such speedy handling ass that men- 
tioned could hardly. be maintained 
with a vessel of different construe- 
tion. The hold of this vessel is 
hopper-shaped, that is, with slant- 
ing sides во that the ore to the 
last ton. by the force of gravity is 
always во disposed within the hold 
— fat the; clam-shell buckets сап 

-| readily handle И. 
| For лиапу years inventors, еп. 
T^ | zineers and experts strove to de. 
— — "vise a means by which ore which 
was conveyed from the mines nnd 
loaded on the vessel in a minimum 
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Clam-Shell Bucket Closed 


of time could be unloaded in a proportionate 
time, The ore unloader which was finally 
successful was the invention of Mr. George 
Н. Hulett, and while others had previously 
worked along the same lines as those he 
persisted in, they finally abandoned the iden 
which he brought to a trlumphant success. 
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The Bucket Leg with Bucket Open and Ready to be wered into 
WVessel's Hold 


How the Bucket is Lowered into the Hold-5howing the Operation of 
the Walking-Beam 
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The first ore unlonder of thia kind was 
installed on the docks of the United States 
Steel Corporation at Conneaut, Ohio. А fout- 
dation trestle, which is mounted — upon 
wheels, may be inoved bodily along the 
dock to any point required, Its forward 
end travels on rails which are аё the 
water’s edge of the dock. А heavy walk- 
ing-benm supported on п movable trolley 
moves backward and ferwanml on the par- 
allel girders of this foundation span anid 
nt right angles to the dock. То the end of 
this walking-benm, which is designed to 
extend over the vessel to be unloaded, is 
п depending leg to which is attached the 
Clam-shell bucket which unloads the ore, 
and which is always kept in a vertical posi- 
tion by the parallel motion. 

According as the back end of this walk- 


The Clam-Shell Bucket Scooping its 
Load in the Hold ofthe “Augustus 
В. Wolvin” -Showing Honpnper- 
Shaped Hold 


ing-beam is pulled down or relensed, so is 
the front end raised or lowered, thus rnising 
and lowering the bucket.leg in and out of 
the hatches of the vessel. The bucket-leg 
enn, of course, be lowered into any hatch 
of the vessel and the bucket con be rotated 
ina complete circle. The operator who con- 
trols all the operations of. the bucket Is sta- 
tioned in the mast or leg just over the big 
Clam-shell. 

The bucket is. carried back and forth, 
along the girders of the foundation, out 
over the boat for a loud, or back azain to 
deposit it in the empty cars. Large hy- 
draulic -eylinders carrying 1,000 pounds 
water pressure perform all the operations 
of the machine, except the travel along the 
dock. The clam-shell bucket has a spread 
of 18 feet nnd usually descends into the 
hold of the vessel half-closed, though in 
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some special cases it is entered open. When 
spread out below deck its big jaws have a 
scope one would hardly expect, reaching 
from the center of one hatch to the center 
of the other. И can be rotated within the 
hold, во that practically all the material to 
be unloaded is within its reach. 

Suppose a vessel were in port to be un- 
loaded, the big machine is first moved oppo- 
site a hateh and the walking-beam and trol- 
ley are run forward so that they reach out 
over the boat. By slicking off the bhoist 
cables nt the rear end of the walking-lbeam 
the bucket is lowered until it comes in con- 
tact with the ore. After the bucket hns 
secured its load it is then closed by ly- 
draulic power, not only having bored ita 
wax into the ore Wut closing while em- 
bedded in it. The back end/of the walking- 
beam is then pulled down again, thus lifting 
the front end with itg. load. The trolley 
runs back, carrying the huge beam up the 
dock to the watting cars, into which the ore 
is discharged, or the ore may be dumped on 
stock piles atthe dock, 

All these operations have been under the 
direct control of the man in the mast, where 
are grouped all] the operating levers. The 
bucket carries about 10 tons of ore at each 
orab, nnd поет the least favorable condi- 
tions the machine ean unload 2,000 tons per 


day. 

The machine, which is a heavy steel 
strueture, the principal members being 
of plat and girder construction, stands 


55 feet In height and weighs 400 tons. И 
Is moved along the dock from hatch to 
hateh of a vessel, or from vessel to vessel 
by a pair of engines whieh are geared to 
the wheels on each main leg of the struet- 
ure. It greatly decrenses the cost of hand- 
ling ore, the cost being about nine-tenthis 
less than with hand labor. 


BELGIAN GOVERNMENT BUILDS TUR- 
BINE STEAMER FOR MAIL SERVICE. 


The Belgian government is building a tur- 
bine steamer for the Dover-Ostend mail 
service, The vessel is designed for a speed 
of 23 knots ond will be driven by three 
Parsons turbines developing 12.000 horse- 
power. The Marconi system of wireless 
telegraphy will be installed and will be at 
the service of the traveling publie as well 
as for official use. The dimensions of the 
vessel are: Length over all, 357 feet; 
length between perpendiculars, 344 feet; 
beam, 40 feet; depth from promenade deck 
to Keel, 2214 feet; draught, 994 feet. 


POPULAR MECHANICS. 


115 


Under-Water Armor for Battleships 


Protection Against Submarine Attacks A Momentous Problem 


Submarine weapons of destruction to- 
gether with accurate long-range guufire 
are rapidly dispelling the fond conviction 
that battleships need no protection below 
the waterline, the water itself being their 
best safeguard. In the present war be- 
tween Russia and Japan it has been ob- 
served with a marked uneasiness that the 
Japanese seriously injured several of the 
Russian vessels at or below the waterline 
iu long-range firing. The fact is signifi- 
eant. In the great game of nations it is 
impossible that warships can long retain a 
single vulnerable point with any degree of 
safety. Someone will find a means of 
striking at that spot and striking lard. Al- 
ready range-finders of a reliable character 
nre making gunfire effective just below 
the armor plating. 

There are many instances where the un- 
armored bottom of the vessel maux be ex- 
posed, А vessel having six feet of armor 
belt extending below the water would be 
exposed at the unaurmored portion of the 
bottom by a very small angle of inclina- 
tion in still water, if her stores, amin: 
tion or coals were expended. Rolling und 
pitching or even а seaway of moderate 
rise anid fall may serve to expose lier, Air 
William White in the Naval АШИ / de- 
elares that it would be folly to regard the 
unarmored portions of the bottoms of ships 
as safe from all attack of gunfire, If it is 
folly now when there isso gun in exist- 
ence which can sendan projectile any dik- 
tance under water before it ricochets and 
goes bounding along the surface with ifs 
force expended, how, mmeh will that dan- 
тег be increased if ever the need expressed 
not long since һу a noted admiral be filled: 
“We want howitzers firing shell at an ele- 
vated trajectory, which will explode at a 
riven depth beneath the water." 

The dangers from gunfire below water- 
line are, ofcourse, slight when compared 
with the dangers from  under-water at- 
tacks, by torpedoes, and it is protection of 
the submerged parts of the vessel from 
these attacks that is now claiming the most 
serious ‘attention. 

Gunfire is less effective against suh- 
marines than it is against battleships 
below waterline. It may carry away the 
submarine’s periscope во that observations 


сап no longer be made from the little 
craft, but it cannot damage the boat's 
power of maneuvering under water. In an 
essay Commander Murray Г. Seuter оѓ 
ilie Enzlish navy points out just what war 
vessels have to fear from under-water de- 
structive forces nml relates some of the 
methods of protecting the vessel from these 
l'orees, 


Battleship in Dry Dock, Showing 
Hull 


The defects of present submarines are 
low speed, small radius of action, limited 
range of vision and enervating effect on 
crews, but with all these defects they nre 
the grentest menace to the war vessel. 
When the submarine must come to the sur- 
face to take bearings, rapid gunfire from a 
battleship would soon destroy it, but the 
submarines now in use do not come to the 
surface, The torpedo boat destroyer is nt à 
disadvantage against the submarine because 
it offers a large target both to under-water 
and surface vessels and is soon put out of 
action by gunfire and the crew are unpro- 
tected. The method of denling with the 
submarine most commonly used is to at- 
tach a spar of gun-cotton charge to the 
quarter of a destroyer, which chases the 
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Submarine Boats, the Hattleship's Greatest Foes, Maneuvering Before 
the Hing at Portsmouth, England | 


submarine as soon as И is sighted. The 
spar is swung out and when over the sub- 
marine it is detonated. This method is only 
eifeetual] when the submarine is seen, En- 
tanglements by nets or hawsers: injury from 
а gun-cotton charge; exhaustion of electric 
batteries; defects to internal mechanism: 
defects to external gear of diving rudders: 
bad fumes, producing the collapse of the 
crew; or n porpoise-like rise and, dive to 
obtain bearings when the periscope has been 
shot away, these are named ns enuses for 
the submarine rising to the surfnee where 
it Is possible to injure her. 

Protection against torpedo attack has be- 
come an important consideration in the 
construction of the war vessel Numerous 
methods have been tried to render the ves- 
sel proof against n torpedo explosion sev- 
eral feet below the waterline, The British 
пату now has a 3,000-vard torpedo: the 
Austrian Government have been ехрегі- 
menting with one "having a  3,800-vard 
range. The torpedo has become the most 
deadly weapon of warfare. The strongest 
searchlizhts Нате n range of about 2,000 
yards; a destroyer 1.800 or even 1,000 yards 
outside this range has the best of the 
chances for discharging Ив torpedo. Com- 
шашйег Seuter declares that “rigid armor 


plates, with many butting joints and armor 
bolts, are no defense ngninst the shattering 
effect of a torpedo.” Wing bulkheads, that 
is, armored inner bottoms fitted a few 
feet inside the outer skins, which are of 
thin steel plating, have been tried on some 
of the modern war vessels, notably the 
“Cesarevitch,” seriously damaged in a Jap- 
anese attack on Port Arthur, but this pro- 
tection is decried because of the danger of 
water-logging of spaces outside the armor 
protection, but inside the ship, resulting in 
serious heeling of the vessel, or, possibly, 
in absolute instability. 

Recently the old British battleship “Вее 
isle" was sunk in Portsmouth harbor by the 
explosion of a torpedo under ber hull, and 
50 disastrous was the effect of the explosion 
that it took a month to get the vessel 
afloat again, although she was only in shal- 
low water. The object of the torpedo ex- 
periment was to ascertain whether cellulose 
material made of corn pith could be relied 
upon to prevent the Inrush of water when a 
ship had a big hole knocked in her bottom. 
Accordingly on "Belleisle's" hull, ten feet be- 
low waterline, a section had been constructed 
representing the double bottom of a modern 
battleship, and this was packed with cellu- 
lose, The "Belleisle" was towed to Fareham 
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creek, in Portsmouth harbor, and a torpedo 
warhead charged with guncotton exploded 
under the false bottom by officers of his 
majesty's ship "Vernon" at the Portsmouth 
torpedo school. Not only was the false bot- 
tom blown to pieces and the cellulose sent 
high up into the air with the volume of 
water that followed the explosion, but a big 
hole was also made in the ship's bottom. ° The 
Liverpool Salvage Company undertook to 
raise her, but the tusk has been a difficult 
one, owing to the soft nature of the bottom. 
As fast ns the mud was cleared away to 
enable the divers to work up the rent, the 
next tide would bring more mud back. At 
length a cofferdam was constructed inside 
the ship, and eight pumps, each capable of 
discharging great volumes of water, were 
kept at work, with the result that the old 
battleship was floated and placed in dry dock, 
It was evident that she had sustained serious 
damage, for the vessel had a big list to port 
as she was being towed across the harbor, 
and two pumps were discharging an immense 
volume of water out of her. When the dock 
had been cleared of water the damaged part 
of the "Belieisle's" hull was carefully covered 
up with canvas, so пя to prevent unauthor- 
ized persons from becoming acquainted with 
the extent of her injuries. 

Water or compressed air protection are 
recommended by Commander Sueter as the 
hest agents for minimizing the effects of an 
explosion, He says: 


“А compartments should be flooded, and 
subjected to a severer water pressure test 
before launching than that now customary. 
Fach compartment should be tested like a 
tank to resist n water pressure Varying 
from 40 pounds to 50 pounds on the square 
inch, without undue weeping of rivets. If 
the design allowed for spaces over the vital 
parta being filled with wnuter or compressed 
ат when in the vicinity of.n coast where 
danger from submarines or torpedo-bonts 
may be expected, the ship would then suf- 
fer the minimum damage by a successful 
torpedo attack. Ordinarily the compart- 
ments would be left empty. The ship would 
then have a higher freeboard and a higher 
gun platform for fighting in the open sea. 
A saving of weight might be obtained by 
doing away with ammunition passages, 
water-tight doors and fittings, substituting 
а tank system of cellular compartments, any 
one of which could be flooded easily and 
rapidly, or filled with compressed air by alr 
compressors, 

"The interior of a ship having such a tank 
system should be built in the form of an 
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internal ship, quite 10 to 15 feet from 
ihe outer skin, so that the inner skin could 
not more than slightly be plerced by an ex- 
plosion. The amount of the water cushion 
or compressed air protection round the 
sides of a ship would, of course, have to 
be ealeulated so as to allow of a maximum 
space outside the engines and magazine. 
“Battleships and cruisers should be mod- 
ied and split up into cellular compart- 
ments, The center of gravity of each cellular 
space ean be calculated from the designs, 
and if several compartments on one side of 


Hole Made at Waterline by а 
Japanese Shell 


the ship were injured and filled with water, 
their opposite compensating compartments 
would be brought into use, and there would 
still be an ample margin of buoyancy. If 
large emergency Kingston doors were fit- 
ted so that abundant volumes of water 
eould at once be let into special compart- 
ments to compensate, however large an in- 
Jury were made, an even keel could һе 
kept if the compensating compartments 
were at once flooded. 

“No communication should be allowed 
from one compartment to another, except 
through manholes (not doors), which can 
be closed with great rapidity from below 
and on deck. If doors cannot be eliminated 
there should be as few as possible, anil 
nearly all communication should be from 
the upper deck, for every door and hole in 
a water-tight bulkhead is a grave wenk- 
ness, Fire mains, electric wires and steam 
pipes are indiscriminately run through the 
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The Formidable Ram-Stem 
bulkheads, and are often not quite water- 


tight. All barbettes and similar parts of 
the ship should be made more water-tight 
than at present." . 

It is probable that in the future the ram- 
stem in battleships will be abolished. Naval 
authorities argue that were one of our 
high-speed modern war vessels, while go- 
ing at а good rate, to ram another ship with 
Intent to sink it, the attacking vessel would 
herself suffer terrible damage; that guns 
would be dismounted, rivets loosened and 
boilers would burst. In short, the Vessel 
would be totally disabled. 

The ram was first fitted to vessels of the 
“Hotspur” class, but since that time, there 
have been such rapid changes both in speed 
of warships and in projectilesothat the con- 
ditions are now entirely different. 

$$ ф———— 


BIG RAILWAY CAR-BUILDING PLANT FOR 
MONTREAL. 


Montreal is to have а new ear plant rep- 
resenting $3,000,000 capital and with n 
capacity for turning out 25 wooden cars, 15 
steel] cars and 15 passenger coaches а day. 
The works wil also have n capacity for 
ateel underframes for 25 cars а day and 30 
ог 40 steeltruck frames, From 1,500 to 
2.000 men will be employed, with а pay roll 
of from $75,000 to $125,000 per month, and 
between 500 and 600 tons of materlal will 
be handled per day. 
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DEMAND FOR EXPERT MINING 
ENGINEERS. 


Mining engineering offers an attractive 
field to the young engineer, not only in op- 
portunities to rise In his profession, but in 
the financial returns. At the annual meet- 
ing of the South Staffordshire (England) 
Institute of Mining Engineers, the president, 
Prof. Redmayne, pronounced the problem of 
deep mining, one which will demand the 
increasing attention of the profession, He 
Stated that tapered ropes are not / neces: 
sary down to 5,000 feet; that compressed 
air ean be used where electric Coal cutters 
are dangerous, but the compressors may 
be operated by electric motors, That the 
dificult problems in deep mining are hent, 
ventilation and crush due to pressure. He 
said: 

"LD Know of no other calling, unless it be 
that of a medical practitioner, which makes 
во many and creat demands upon one's in- 
telligence, physical endurance, and moral 
strength, ns that of mining engineer: for, 
besides being an all-round miner, he has to 
have more than an elementary acquaint- 
ance of the allied sciences and their appli- 
cations, and being tn daily contact with 
large bodies of workmen, has to learn to 
feel for them while working with then. 
Indeed; he has to be possessal in no small 
dezree of that estimable quality which we 
name tactfulness; aid few men have to be 
more resourceful in dangerous emergen- 


vies.” 
— — 
ELECTRIC RAILWAY POWER FROM GAS 


ENGINES. 


A somewhlat unique departure from es- 
tablished methods in electric traction has 
recently been undertaken at Warren, Ра. 
The Warren & Jamestown Street Hnilwny 
Company is equipping an alternating cur- 
rent single-phase electric railway system to 
operate between Warren, Ра. and James- 
town, М. Y., for which power wil be sup- 
plied by gas engines operating upon па. 
tural gas. The equipment now being 
constructed will inelude two gas engines of 
500-horsepower cach, direct connected to 
two 260 k. w. generators. Five transformer 
substations wil receive the high tension 
eurrent from the transmission line and re- 
duce the voltage for use in single-phase 
motors, The company has operated a por- 
tion of its lines for three years with current 
generated by а gas englue. 
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AUTOMATIC DANGER SIGNAL FOR 
BROKEN BRIDGES. 


An automatic signal for broken bridges, 
which will display the danger sign at both 
sides of the structure and far enough away 


Danger Signal fer Broken Bridges. 


to enable even the fastest trains to stop in 
time is suggested in the Locomotive En- 
vineer. The method proposed is a system 
of electric wires extending along all the 
principal girders nnd beams of the entire 
structure, If any one of these is harmed 
the wires would break and Instantly cause 
electric danger signals to show at what- 
ever distance and at such points as de- 


sired. 
— фь———— 
HEAT FROM FIREPLACE WITHOUT 
LIGHT. 


To warm а room from а fireplace and at 
the same time keep the room dark, have 
а tinner construct a black sheet-iron box or 
sereen, as shown in the eut. The bottom 


Heat From a Fireplace Without Light. 


and side of the box next the fire should be 
left out. / Punch holes around the bottom 
to admit alr to the fire. Nearly as much 
heat will result, and the smoke and light of 
the fire will be shut in. 
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COMBINED MUFFLER AND WHISTLE FOR 
GAS ENGINES. 


A combined muffler and whistle for gas 
engines is being placed on the market. The 
head is not rigidly secured to the body, but 
is held in place by a stiff coiled spring. 
If an explosion occurs in the muffler, the 
head will be forced out of place sufficiently 
to permit the excess pressure to / escape 
Without doing any damage, amd л reseat 
itself. A chime whistle is placed in the 
head and sounded by the pressure of the 


Combined Ми Шаг and Whistle for Gas Engines. 


exhunust, und by turning the head on its 
axi& a sort of butterfly valve cut-out is 
opened, The device can easily be attached 
by anvone familiar with the use of gasoline 
motors, 

Верига ==; 


ELECTRIC MAIL WAGONS IN PARIS. 


Many of the шап wagons in Paris are 
now electric-propelled vehicles, weighing 
4200 pounds, and carry а load of 1,100 
pounds of mail. Storage batteries weighing 


Electric Cars in Postal BServicn. 


1,220 pounds furnish current sufficient to last 
for a 37-mile trip. The Motor Age says the 
new wagons carry twice as much mail пя 
the former horse-drawn vebicles and travel 
much faster, 
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This is the North Ben Trawler which Looked to the Russians Like this Jnpanese Torpedo Boat. 


HOW TO PRODUCE COLORED PHOTO- 
GRAPHS OF FERN LEAVES. 


A eorrespondent in the Photo Beacon 
zives the following details of how to ar- 
range leaves and produce pictures of 
Nature's coloring: From my collection of 
leaves, I select those combining beauty of 
form with transparency, and arrange, them 
11 designs according to taste, fixing them 
with gum on very thin paper. When dry, 
I wash off with a small brush and cold 
water any gum that may appear on the 
surface. To give the paper a rich appear- 
ance and make It transparent, I coat the 
back of the design witha solution—castor 
oil, methylated spirit and sulphuric ether, 
in equal proportions. 1 then press the de- 
sign between two pieces of blotting-paper. 
When thoroughly dry, 1 place it in a photo- 
graphic printing frame (to which glass is 
fitted), with the leaves uppermost. On the 
leaves, I place, a sheet of printing-out 
paper, with, of course, the sensitized side to 
the leaves, close the frame and expose to 
the light. 

Leaves take two or three days to print 
unless the sun is strong. They should re- 
main apparently overprinted. When I think 
the photograph of the design 18 ready, I take 


it. out of the frame and put it in a bath of - 


hypo for 10 or 15 minutes, This bath soon 
disposes of the overprinting to which I 
have referred. No toning is necessary, but 
after the hypo bath the photograph must be 
wel washed in cold, running water for at 
least an hour. No camera is required. The 
first photo produced will be:a negative, А 
positive may be had by using the negative 
in exactly the same way as the design was 
used. 
ae 


HOW TO MEND CRACKED NEGATIVES. 


Cracks in negatives, says п writer in 
Der Amateur Photograph, in which the film 
has not been damaged, need not be re- 
paired by floating off the film, but can be 
mended as follows: Over the glass side 
of the negative a mixture of one part of 
turpentine and one part of Canada balsam 
is poured so that it will penetrate into the 
erick. The surplus is removed by a rag 
dipped in benzine. In copying, the crack, 
it is sald, will be absolutely invisible. The 
diffücultv of handling such а negative may 
be overcome by binding it to another plate 
in lantern slide fashion. 
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Mitchellite, the New Smokeless Explosive. 


Six Times as Strong as Dynamite, but Blasts Out Rock in Any 
Desired Shape--Safe to Handle--Freezes at 45° Below 
Lero--Produces No Gas. 


Experiments made recently with a new 
explosive known as "Mitehellite" indicate 
the discovery of a substance which is likely 
to revolutionize one of the most important 
branches of mechanics. The tests were 
made on November 24th and 25th at the Jol- 
iet quarries of the Western Stone company, 
under the auspices of the directors of a 
powder company, the owner of the new ex- 
plosive, and the expert employed for such 
tests by the stone company. Results of the 
tests showed some interesting features con- 
nected with "Mitehellite." 

A number of blasts were made with dif- 
ferent sized charges of the new material 
and it was found to be possible to loosen 
the stone In any desired size of blocks ac- 
cording to the number and position of the 
holes drilled in the stone, the size and char- 
acter of the cutting being completely con- 
trolled by the explosion according to the 
desire of the experimenters. This is said 
to be impossible with any other explosive 
hitherto invented. A tree three feet in di- 
ameter was blown out of the ground by the 
explosion of one half pound of the sub- 
stance, leaving a hole twenty feet deep aud 
twelve feet across where the tree had stood. 

The explosion of "Mitehellite" produces no 
generation of noxious gases whatever and 
operators are thus enabled to enter mines 
or tunnels immediately after а .blast has 
been fired. In using any other kind of ex. 
plosive in a confined space it is found nec- 
еззагу to suspend operations after a blast 
for from twenty-five to thirty minutes in 
order to give the atmosphere a chance to 
clear. 

Used in cartridges "Mitehellite" shows a 
maximum of penetrative power with a min- 
imum of recoll .A&- steel bullet fired out of 
а rifle by means of the substance penetrated 
а steel rail one half inch in diameter; ап. 
other was forced entirely through a tree 
three feet {Шек and eighteen inches into 
another placed next to it. 

The new explosive resembles coral in ap- 
pearance, being white and pink in color. 
It is considerably lighter than dynamite. 
In the erude state it appears in lumps but 
in use it is in granulated form somewhat 
coarser than granulated sugar. It can be 
fired only by an eleetrie spark with a per- 


cussion cap and is thus perfectly safe to 
handle. When ignited it burns slowly like 
red fire. It freezes at n temperature of 45 
degrees below zero Fahrenheit / (Dynamite 
and nitro glycerine freeze at 40 degrees 
above zero Fahrenheit.) [ts use, therefore, 
obviates the necessity nnd danger of thaw- 
ing out the explosive In. case of freezing. 
It сап be exploded in water as well as dry. 


Holes in 1.2 inch Steel Plate, made 
by Bullets Fired by “Mitchellite™ 


One half pound of the substance was found 
to do the work of three pounds of dynamite, 
showing that it is six times as strong as 
the latter explosive. 

Owing to the destructive effect of the use 
of dynamite in mneerating the underlying 
strata and thus rendering it useless for fu- 
ture blasting the stone company has aban- 
doned its use, preferring ordinary gunpow- 
der. This objection does not obtain in the 
use of "Mitchellite" the underlying strata 
being practically unaffected. At the conelu- 
sion of the experiments made at the quarry 
the company’s expert stated that the tests 
were perfectly satisfactory and that, In his 
opinion, there was a fortune in the new ex- 
plosive. 

The substance is named after its inventor, 
a Mr. Mitchell. It was first produced about 
а year ago and is already on the market at 
a retail price of twelve cents a pound (four 
cents cheaper than dynamite.) Analysis 
failed to fully determine the composition of 
the material and the secret remains with 
the inventor. 
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Novel Double Deck Street Car. 
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This Car Will Seat 45 People on the Upper Deck. 


An open summer car, 
standard closed — street 
trpe of double-deckers. 
use in Minnenpolis. The open саг portion 
is thus really а street car without wheels, 
The upper deck is reached by spiral stair- 
ways placed at епс end of the closed car. 
In the winter the upper, or open car, is re- 


place! on top of a 
саг, is the Intest 
Such cnrs are in 
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SELLING SUBMARINES TO BELLIG- 
ERENTS. 

It is common knowledge that several. pri- 
vate shiprards in this countrys have ac- 
cepted and fulfilled large contracts for sub- 
marine boats for both Japan amd Russia. 
This has brought up the question as to 
whether such contracts are я breach of neu- 
trality on the part of the government of the 
United States. In this regard a reliable 
authority on international law says: 

"It is fully recognized that a vessel oon- 
pletely armed amd in every respect fitted, 
the moment it receives its crew, to act as a 
man-of-war, isa proper subject of com- 
merce, There ts nothing to prevent its neu- 
tral possessor from selling it and under- 
taking to deliver it in the neutral port or 
in that of the purchaser, subject to the 
right of the /belligerent to seize it as con- 
traband if he meets it on the high seas or 
within his enemy's waters. “There is noth- 
ing, says Mr. Justice Story, delivering the 
opinion of the United States Supreme Court 
in the ease of Santissima Trinidad, ‘in the 


moved and the ordinary closed car is left. 
The Street Railway Journal says: 

“This car will seot 48 people on the 
upper deck, In addition to the capacity De- 
low of 51 seated and 65 standing. This Is 
nm remarkable achievement for a 45-foot enr. 
The entire weight of the саг and equipment 
is only about 26 tons, 
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law of nations that forbids our citizens from 
sending armed vessels ns well as munitions 
of war to foreign ports for sale. Ц is a 
commercial adventure which no nation is 
bound to prohibit’ If the neutral may sell 
his vessel when built, he may build it to 
order, and it must be permissible, as be- 
tween the belligerent and the neutral state, 
to give the order which it is permissible to 


execute, It would appear, therefore, argu- 
ing from general principles alone, that a 


veese] of war may be built, armed and fur- 
nished with n minimum navigating crew, 
and that in this state, provided it has not 
received a commission, it may clear from 2 
neutral harbor on a confessed voyage to a 
bellizerent port without any infraction of 
neutrality having been committed,” 

This is the view repeated In sense by gev- 
eral other authorities, Since the Civil War 
nrmed ships, constructed in this country and 
supplied to foreign countries while in a 
atate of belligerency, have been a common 
ineident of our industrial eondition and one 
to which no exception has been officially 
taken by any country. 
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Where Millions of Dollars are Made. 


The Great Press Room at the Bureau of Engraving and Printing, 
Washington, D. C. 


The heavy silver and gleaming gold An- 
nuully converted into the coin of the realm 
at the government mints, represent, but it 
fraction of the total value in curreney, rev- 
сеппе aml postage stamps, notes, bonds and 
other securities Which during the year go 
through the presses of that leviathan insti- 
tution, the government printing office. Into 
the numerous buildings, warehouses and of- 
fees required to accommodate the Bureau of 
Printing and Engraving every week-day 
morning troop thousands of employes, men 
and women, young, Middle-aged, old anid 
aged, people of every degree, character and 
type up io the number of 3,681. Here they 
grind out the reports of cominittees, execu- 
tives, departments, consuls, in short, all the 
eredentials a/ great nation presents to the 
people whose money it expends. Here some- 
times, when the stress of national affairs de- 
mands it, will be found another gigantic 
force toiling away the still hours of the 
night. 

Last year there was appropriated for the 
use of the Bureau, $6,000,000, and now the 


zrovernment is preparing to expend a quarter 
of a million in enlarging an institution that 
already includes large stables where are 
carefully sheltered and eared for the horses 
used in connection with the printing estab- 
lishment; printing papers warehouse, whence 
nre issued daily thousands of reams of pa- 
per and where is stored with jealous care 
the paper upon which United States cur- 
reney is printed and no paper is given out 
of this warehouse without a certified order; 
binders’ Warehouse, where are stored the 
supplies required in the bindery: a huge 
foundry, where is plated hundreds of thou- 
sands of quarto and octavo pages, and huge 
vaults for the storing of such plates as аге 
for preservation. These usually include re- 
ports of sclentifie and educational nature, 
such reports ав are apt to be ealled for n 
second time. Many plates nre remelted af- 
ter the required number of copies have been 
printed from them. The vaults have a ca- 
pacity for upwards of 4,000,000 plates, 

Of all the people employed in the gov- 
ernment printing offices 2,920 are at work 
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Counting Currency. 
making United States notes, bonds, internal 
revenue stamps, postage stamps, custom 
stamps, ete, Naturally the product of such 
employes is watched and saferuarded by 
every means possible, All the printing is 
done on old-fashioned hand presses, each of 
Which requires two operatives. Currency is 
printed on sheets ench of which contain four 
or five bills, while postage stamps are struck 
of in sheets of four hundred. The Burean 
has many unique machines that almost 
think. One of these is the wonderful geo- 
metrical lathe which makes the intricate de- 
signs on the back of bank notes and an- 
other is a numbering machine which atto- 


a 


Engraving Postage Stamps. 


matically numbers currency from 1 to 
1,000,000,000. The operations of the Bureau 
ure surrounded with every precaution and 
the newly made money is counted fifty-four 
times during its transit through the insti- 
tution. 

In 1902 new designs for both the backs 
and faces for notes of the denominations 
of five, ten, fifteen, twenty, Afty and one 
hundred were engraved and this required 
that a gigantic foree be kept busy day anid 
hight. On regular thme $3,704,491.65 are 
paid out annually in salaries ta the printing 
office employes. Much of the printed matter 
is now regarded 8 s0 much unnecessary ex- 
pense and, probably, its volume will soon be 
greatly reduced. 

A large reserve of United States notes and 
silver certificates | is always Kept In the 
Treasury vaults, Officials are always glad 
to see this reserve incrense, ns it gives the 
certificates time. to become well seasoned 
nnd adds to their appearance nnd wearing 
qualities. 

ые 


HEAT WITHOUT FUEL. 


А colored man of St. Joseph, Мо. has in- 
vented an apparatus which he believes will 
in time do away with combustion for all 
purposes, except, possibly, foundry furnaces 
or similar cases where great heat is re- 
quired. 

Friction is the agency which the inventor 
proposes to use for producing heat and he 
has bullt a working model about three feet 
in length to demonstrate his idea. It con- 
sists of a steel tube surrounded by a jacket 
and inside of the tube a wooden roller cut 
into four triangular sections and arranged 
about a steel shaft. The wooden roller is 
five inches in diameter and the inside of the 
tube in which it runs is six inches in diam- 
eter. The water chamber outside of the 
tube is ten Inches in diameter, leaving four 
inches in the water chamber. 

— —___ 
WATCH INSPECTION FOR BIG RAILWAY 
SYSTEMS. 


The duties of a traveling wateh inspector 
for a big railway system are much more 
arduous than one might imagine. One sys- 
tem pays $18,000 per year for this purpose 
onlv. It takes the asslstant inspector two 
years to visit all the inspection points on 
the lines and each test of a watch lasts 72 
hours. If it varles sIx seconds in that time, 
it is rejected. 
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PRIVATE ELECTRIC FIRE APPARATUS. 


Many property owners in the business dis- 
tricts of large chies nte taking warning 
from the Baltimore and the Toronto fires 
and installing private fire projection appre 
ratus. The Baltimore Fire Department ad- 
mits that many buildings on the immediate 
margin of the devastated tract were saved 
only by the effective work of private ap- 
paratus. These  huildinzs were supplied 
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apparatus in Baltimore were valued at $i,- 
060,000, and at Toronto the saving from 
private protection was similar їп extent, 
The :sulvantaige is that the apparatus is 
on the zrourmdl in position aml rendy for ac- 
Поп, Wherens a fire is usually well-under 
way before the city fire companies сай” Ar- 
rive, Arrange their hose lines and make Aec- 
кнг couplings amd connections, VA drencl- 
ing of the entire building is then often re- 
quired; while a eomparativetr small amount 


Electric Fire Protection Apparatus 


with either stand pipes or pumps connected 
With wet-pipe interior sprinklers nnd dry- 
pipe sprinklers for protection from outside 
(res, storage tanks holding from 1.500 to 
15,000 gallons being pliced on the roofs. 
Besides saving the buildings in which they 
were located these equipments stopped the 
advanee of the fire, and undoubtedly manyt 
more buildings would have been destroyed 
in the absence of their efficient service. The 
buildings nnd contents protected by private 


Always Heady. 


of water would have put out the fire in the 
first place, 

А very interesting installation of private 
fire protection apparatus was recently made 
in à big Chicago department store, The ap- 
paratus is opernted by electric power which 
is Always available in n city and causes the 
lenst delay possible, The outfit consists of 
п duplex pump connected by single-redae- 
tion gearing to n water-proof electrie motor. 
The pump evlinders are 8 inches in diameter 
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by 12 inches stroke, having a theoretical са- 
pacity of 700 gullouns per minute at 600 
R. P. M. against 140 pounds water pressure. 
The illustration gives a good general idea 
of the pump, showing the special attach- 
ments and the large pressure and vacuum 
eliambera required by insurance companies. 
The pump is thoroughly rust-proof in all 
moviug or Wearing parts, Insuring prompt 
and smooth running when occasion arises. 
The motor is shunt wound for 220 R. P. M. 
at 230 volis and is enclosed, all connections 
being carried through pipes screwed into the 
frame, so that the device may be flooded 
without affecting its action, The fields and 
armature coils are cooled by fans on the 
armature shaft, the ventilator intake and 
outlet being visible in the photograph. 

With such an apparatus hardly nn emer- 
gency could arise in Which И could not be 
relied upon. The use of electric power is 
more economical than steam in that there 
is no stand-by or maintenance expense, 

— 
FLOATING MOTOR HOUSEBOAT ON THE 
MISSISSIPPI. 


Among all the queer craft that have паті: 
gated the Mississippi in the vicinity of 5t. 
Louis this year, none has attracted more 
attention than a houseboat which appears to 
be fitted with a huge poddle wheel almost 
ns lirze again ns the boat, and which. is, 
in fact, a paddle wheel and motor drum 
combined. 


"The Great Wheel ig Almost am Largo Again ns the Bont' 


This wheel Is 12 feet in diameter, 544 feet 
wide and its outer circumference is cov- 
егей in checkerboard effect with buckets, 3 
inches deep, four rows of 32 buckets each 
extendinz entirely around the wheel. The 
boat and the wheel cach floats on its own 
keel. The wheel rests In the water at the 
center of a catamaran boat platform. 

The paddle-wheel-motorslrom is open in 
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the center of each side and in one side has 
a door through which “Nig,” the motor, is 
admitted. “Sig” is а pony who treads the 
great wheel und causes it to revolve, thus 
propelling the boat. He is hitched in a pair 
of shafts, and climbs the wheel as a squir- 
rel does in a revolving cage. 

‘ig’ is considered a character among 
Mississippi rivermen, who all Know him. 
The inventor of the houseboat, Charles’ Mar- 
tell, a Freneh Canadian carpenter, belleves 
eld wheels of river bouts enn be utilized in 
this manner and that such eraft will some 
day cause the Mississippi to teeny again with 
traffic. 

— — 
AUTOMATIC SCULPTORS, 

A Berlin inventor has succeeded in per- 
fecting a new automatic sculptor which 
coples models in every particular just like 
the originals. This, is the second invention 
of this nature, but the first works horizon- 
tally while this works vertically. The oper- 
ation, of the machine іх as follows: The 


Btatue-Copying Machine in Operation, 
operator swings down the delicately-poised 
frume on to the dummy; the pointer is hover- 


ing over the model to be copied, and in- 


slantly the revolving drills cut into the 
‘ouch blocks of wood or stone, shaping 


them speedily as the point is moved to and 
fro. According to the capacity of the ma- 
chine from two to eight copies may he 
made of any model in relief or intaglio. 
The largest maehine ean do the work of 
twenty-six highly-paid craftsmen. 


POPULAR 


ASPHALT PAVING HEATS HORSES’ 
SHOES. 


A horse shol with metal shows shouid 
not be driven rapidly on an asphalt pave- 
ment. [he heat produced will not only be 
painful to the horse, but max seriously itn- 
jure him. Опе of our subseribers recently 
caled to relate his experience in driving on 
asphalt pavement. He was riding horse- 
lack in company with a friend, when the 
two engaged in a friendly race. After ther 
had gone about a mile, his friend's horse 
threw a shoe, Going back to the place the 
rider dismounted and picked up the slos, 
Which was во hot it not only severely bis- 
tered his hand, but did not cool so it could 
he taken up for several minutes. At eneh 
step the horse slips a little, and this con- 
sinnt rapid sliding of the metal shoe, under 
welzht, upon the sand contained in the 
pavement, generated а high degree of hent. 

— —— 


TRANSPORTING THE WOUNDED ON 
GERMAN WAR VESSELS. 


The Cerin navy has adopted a methol 
of transferring sick or wounded men from 
one vessel to another or sending them 
ashore, whieh is claimed to be very com- 
fortable for the patient and a most con- 


Sending the Patient up a Steel Chute, 
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Lacing tho Patient in the Canvas Shroud. 


venient way of handling helpless bodies, 
The device is at lenst unique, 

The sick man is first laced up in a stout 
eanvas shroud and, after this operation, 
looks os though he might have been re- 
moved from some ancient Egyptian tomb. 
The back 13 stiffened so there is по possi- 
hility of the patient's bending, and the sides 
are provided with strong rope handles, The 
upper rings of the canvas casing are then 
bent on to the raising tackle, and the sick 
man is sent up a steel chute in the twink- 
ling of an cre. 


INDEX TO 1904. 


The index to Vol. VL, January to Decom- 
her inclusive, 1904. is now ready and will 
he mailed free on request to any of our 
readers who desire to bind their volume, 

We hare a few remaining bound volumes 
of 1904. price, express ра, $3. 

Indian kerosene oil is not of as good qual- 
ity ля Imported oil, but, nevertheless, the 
Importation during the iseni venr ended 
March 31, 1904, fell off 10,000,000 znllons. 
Indian oil fields have heen developed rap- 
idly and the oil is во cheap that it has 
secured a ready market. 
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SHIP CANAL. 
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А new fee bont, the “Firefly,” has been 
built for the Manchester, England. Ship 
Canal It is the lirgest ever built in Eng- 
land, and cost $50.000. И is 90 feet long 


The "Firefiy," Fire and Salvage Steamer for Use on the 
Manchester Ship Canal 


by 23 feet beam, but only draws 3 feet: 
speed & knots: propellers, twin serew type. 
Two pumps have a capacity of 2,000 wul- 
lons, and two salvage pumps, centrifugal 
type, deliver 2,500 gallons per minute, Two 
314-imeh streams were thrown to a height 
of 100 feet. 
Дж — 
THE HYDROVOLVE. А NEW FORM ОЕ 
WATER WHEEL. 


А new water wheel of i construction tol- 
hininz features of both the overshot wheel 
and the turbine has recently been patented 
The important feature 
which is 


in several countries. 


of this new wheel, culled the 


Diagram of Hydrovalve, 


hvdrovolve, 15 the pecnilar construction 
of the dluckets which carry the water 
to the point of exit, where a reactionary 
effect which utilizes all the remaining force 
of the water takes place ав it ;enves the 
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buckets, so that the water in the tail is al- 
Wiest quiet. instead. of, as with many older 
types of wheels and with turbines, whirl- 
ing ат swirling, full of unusieil energy: 

The construction of the hydrovolve is 
shown in the sketel. It consists of a hor- 
izontal axis, n, а close) shrouding, b, anda 
partially closed paddle box, thus forming n 
ceireular channel bent around а central point 
opening out. The paddles and cells, с, 
within this circular channel are об peculiar 
construction. There are two rows of buck- 
ets, the first of which form celle with the 
shrouding itself, aml the secoml, row фе. 
ing cells of which the inner rims are lower 
Lian the outer ones, the walls æf the inside 
circle of buckets forming outlets for this 
second row. When арыг of these upper 
cells nre fillal the water flows over inside 
the wheel to the next pair of cells and so on 
through all the pairs of cells in turn to the 
polut of exit. This /lowls the rim of the 
wheel to the full Пай of its periphery and 
wives a very grent starting power. The re- 
actionary effect at the exit is caused by the 
water passing /from the inside over the 
outer buekets to escape. 

The wheel in the sketch is drawn to à 
seue of 1440 and is adapted to a fall of 
7 feet 214 inches with a flow of 122.044 
eubie inches per second. The dimensions 
of this wheel are ns follows: diameter, 67 
inches: depth, 19% Inches; width, 9 feet 10 
inches, The wheel develops 54 effective 
Horsepower. 

FIRST GASOLINE ROAD ROLLER IN ENG- 
LAND. 


The illustration shows the first gasoline 
голй roller which was recently built in 
England. The machine weighs 16 tons, has 
à 25-horsepower engine, which consumes 
8 gallons per day. The rear wheels are 
the drivers, nnd reverse is secured through 
a double friction clutch. The cooling wa- 
ter is curried in the lower tank shown, and 
circulation effected bv a pump. 


The First Gasoline Road Roller 
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MOTOR BOATS FOR OCEAN RACES. 


Motor boats for crossing the ocean in the 
contemplated competition should be nearer 
400 feet than 40 feet, declares Mr. W. E. Н. 
Humphries, an Englishman and а practical 
motorist of wide experience, Не güys: 

"Ihe conditions of the race are that the 
bonts shail be able to travel nt п speed of 
at lenst 15 knots, shall carty all their own 
fuel, lubricating oil, and spare parts, and 
shall start with at least six persons on 
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HOW MIRRORS ARE MADE. 
Silver has Taken the Place of Mercury 


The making of modern mirrors consists 
first in ridding the glass to be used of all 
defects and then silvering. If the mirror 
is to be beveled, additional operations, of 
beveling and preparing the glass. precede the 
silvering. Nowadars silver lius, to quite an 
extent, taken the place of mercury in this 
industry, 


Where the Silvering is Done 


board. This rules out of the contest all 
small racing craft. The normal consumption 
of a petrol engine may be regarded as 1 pint 
per horsepower per hour, which means that 
for every 100 horsepower of the engine 
there [s consumed approximately 300 gal- 
tons per day. With a 15-Knot boat the miss- 
age from Havre to New York might be ex- 
pected to occupy, from twelve fo fifteen 
dars. Hence for every 100 horsepower of 
the engine 1t. wily be necessary to carry 
4.500 gallons of fuel, occupying approxi- 
mately 723 cubile feet of space and weigh- 
ing 15 tons, or more, if fuels heavier and 
less efficient than petrol be emplored. To 
complete the absurdity, the Calais-Dover 
ricer would require, to enable it to cross 
the Atlantic, a bulk of petrol of greater 
weight and greater displacement than the 
hoat itself. 


In selecting glass suitable for mirrors, the 
experienced workman, by placing a piece of 
black cloth behind the glass, and looking 
through at an angle, quickly discovers all 
defects. Even the scratches and stains must 
be removed in the making of a really good 
mirror. Seratches are removed by holding 
the glass upon an upright buffing wheel cov- 
ered with felt, The stains nre removed by 
a device known as a “blocking machine.” 
Unless it is to be beveled n glass free from 
stains and scratches is ready for silvering, 

For beveled mirrors, plate gloss Is used. 
The bevel is obtained by lolding the glass 
against a horizontal roughing wheel, sand 
and water also playing an important part 
in the operation. The bevel, like the sur- 
face, must also he polished. Ап emery wheel 
is used to remove the sand and clean the 
surface, Then after being held against a 
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Hufling the Beveled Gnas. 


horizontal grindstone, -ñ polishing wheel 
with pumice stone is used. To brighten the 
class, a buffing Wheel with rouge upon it 
is employed. 

At least three things are claimed for silver 
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in place of mercury in the making of mir- 
rors, In the first place, that it refleets more 
light; secondly, that mirrors can be turned 
out In less time, and, in the third place, that 
the work is made more healthy for the 
employes. In silvering а malern mirror, 
after the glass has been freed from defects 
aml sufficiently polished and washed, a 
preparation that will hold the silver, is 
poured on, Next the glass is removed to 
п perfectly smooth table which is heated 
by steam. Аз the silver solution is poured 
upon this table a goodly per сеш of it at 
once begins to adhere, the remainder later 
being drained off. Over Пор back, shellac 
is then applied to keep out the moisture. 

In the earlier days) of / mirror-making, 
sheets of tin foil were first placed upon the 
surface of the classeand pressed closely to 
it, after which It was ^ covered with quick- 
silver, the quicksilver at once forming їп 
amalgam with the fin. Various methods are 
employed in making mirrors where quick- 
silver is used. 

a Е 


GAIN IN QUICKSILVER PRODUCTION IN 
1903. 


An official report says that the production 
of quicksilver in the United States during 
1903 /amounted to 35,620 flnsks of 7615, 
pounds each, valued at $1,544,934, an in- 
erense in quantity of 1,329 flasks nnd in 
value of $77,086 over 1902, Californian and 
Texas mines are the largest producers of 
the metal. 


Holding the Glass Upon the Horizontal Smoothing Wheels. 
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Low Tide in the Harbor of Panama. 
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Scene at Low Tide in 


In the illustration is shown a most wm- 
usunal scene ceharacteristie of the harbor of 
Panama at low tide. Across the little istli- 
mus on the Atlantic side at Colon tlie range 
of tide is only one foot, but on the Pacific 
піде it is 20 feet. 

During low tide the ships rest of the 
beach where the loading and unlomdinz is 


NAPHTHALINE AS A SUBSTITUTE FOR 
GASOLINE, 


In countries not so rich as ours in nat- 
ural supplies of petroleum, a great deal of 
experimenting is done in an effort to find à 
substitute for gasoline as fuel in internal 
combustion motors, «As a result, in France 
automobiles using «alcohol as fuel are in 
competition with those using gasoline and 
in England, where aleohol is heavily taxed, 
there ia one enr in which Kerosene has 
been suceessfully substituted. 

Two French engineers, however, have 
produced the best substitute vet tried, hav- 
ing perfected a method of using solid fuel— 
naphthaline. In this system a reservoir con- 
tains the fuel which is liquetled and sprayed 


Cauriesy tf Бетал дап бъз нае Но. 


the Harbor of Panama. 


carried on quite as though the place were 
never covered with deep water. Wagons 
and horses, native laborers, sailors, boxes 
nnl easks crowd the shores, High tide 
firs them all removed, and the crews and 
cargoes aboard the vessels ready to he 
flonteid ngain upon the accommodating 
Пеер, 


— = — 


into the engine evlinder and carries with It 
enough air to insure proper combustion. 
The one drawback to this system is that 
io Secure the high temperature required for 
the vaporization of the solid fuel the pre- 
liminary use of gasoline is involved. 

Марш Ише is an inexpensive coal tar Dy- 
product and is familiar to every one in the 
form of moth balls. 

— eh ——————— 

The ordinary watch cannot be used on 
submarine boats, but a special wateh, the 
construction of whith conforms with the 
eonditions within the underwater craft, is 
necessary. These watches cost from $75 to 
$100. None is manufactured In the United 
Stites ав vet for watchmakers are loth to 
invest for the first order of them. 


чч 
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CONSTRUCTION OF A GAS TURBINE— 
ENGLISH INSTITUTE PRONOUNCES 
UNFAVORABLY. 


The success of the steam turbine is stitu- 
ulating builders of gas eugines to perfect a 
vas turbine, Such п шасе in small pow- 
ers would be welcomed Бу automobile aml 
launch owners, А 200-horsepower gas tir- 
bine is being built by the Stolze (латин 
Company, of  Herlin-Clhinrlottenlurg, Ger- 
many, to which we ure indebted for the 
particulars given below: 


In this engine atmosplierie air is com- 
pressed to а woderate tension, suv  1'5 
atmos, above atmosplieríie pressure, smd 


heated afterwards во ПЕ to assume а 2 or 
214 fold volume at the same tension, after 
which the air is allowed to expand down 
ngain to atmospheric pressure, The exeess 
of work performed over the пптен enerzv 
is thus due to the increase in volume re. 
sulting from the heating. 

Two sets of turbines of different design 


are mounted on s comman axle, me of 
these serves ns air compressor, while the 
other drives the shaft by means of the 


hented air. Either set consists of several 
rows of guiding vanes, fitted. to. the engine 
casing and of several rows of running vanes 
of a corresponding design, being fitted to a 
common rotating cone which turns round 
along with the shaft. Now, one of these 
turbine systems sucks in the fresh nir, com: 
pressing И to n given tension throngh п 
preheater (heated with exhaust gases! anil 
driving the greater part of it intos ыер 
lined with fireproof material. The smaller 
part is conveyed beneath the grate ofa pro- 
ducer where И serves to бахет a convern- 
ient fuel. The fas thus formed penetrates 
into the chamber alluded- to, to be burnt 
there by the compressed air in suitable 
burners to carbonie пем and water vapor, 
While evolving Inrze amounts of hent. These 
eases next penetrate into the second turbine 
system, Where they are allowed to expand 
in traversing the Vorlons steps, thus yield- 
ing useful work. 

The process is thus annlozons to the crvele 
performed їп all combustion engines, caon- 
sisting of a suction of nir, that is followed 
by the compression of the same, the mixing 
with fuel, combustion, expansion aml sirt- 
sequent discharge. A distinguishing fent- 
ure is, however, that the mixing takes place 
after compression and the combustion at 
constant pressure. 


On the other hand the Institute of Ме. 
chanical Engineers (England), at its Octo- 
ber session, expressed its belief that “a 
yas turbine Is, for the Ише being, at all 
events, mechanically impossible," 

The Engineer, London. «Шота Пт : 

“There is not in existence, amd possibly 
never ean be, a commercial жая turbine: 
"nd the main value of the discussion lies in 
Ия power to serve as n guide, amd prevent 
the waste of money on impossible combini- 
tions Of пачалі. The paraimount diffi 
culty lies in the eireunistance / that the 
moving mas has to be admitted to the tur- 
bine ata temperature which would at once 
raise the bindes to m. brizbtored heat. As 
tlie gos must contin free oxvrzen the steel 
biades woul be "hpurned' in a few hours. 
lt is true that suggestions were made for 
the cooling of the blades һу water, but we 
ише take пип. with centrifugal force: 
and И is verv far from easy to see how 
water Gould be used without upsetting the 
very delieate balance of the wheel. So 
creat ilg the. temperature difficulty: that we 
might almost leave the discussion of the 
questions Tuis here: but even about im- 
possible engines there nre points worth dis- 
cussing, and it is indisputable that much 
inzenuitv has been manifested by Mr. Par- 
sons and others in trying to devise methods 
of keeping the wheels cool For example, 
the bot gas jet acts at one diameter of the 
wheel while a cold-water jet is projected on 
It at another. 

“Fhe first condition of snecess ds, of 
course, that cas shall be available to work 
the turbine, Now, in a reciprocating en- 
gine the gas is fired in a evlinder, behind a 
piston, and produces driving pressure. 
Nothing of this kind can take place in the 
turbine, The only conceivable turbine, we 
think, driven by gas must be one working 
on the De Laval principle, beenuse in it n 
wheel might run red hot, being as it is, во 
to spenk, free ‘in the open’: but the mate- 
rial has yet to be found which would endure 
the centrifugal effort at the temperature. 
But let it be supposed that all mechanical 
diffieulties were overcome, and that a fire- 
clay turbine were possible, actuated by gAs 
in the condition of a white-hot flame, What 
wonll be gained. and how much better 
would the new machine be than the recip- 


roentinz gas engine or the steam turbine?" 
DEL Luis 
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Last year the production of asbestos in 
the United. States wos 874 tons, compared 
with 1005 fons in 1902, 
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Conning Tower--Brain of the Battleship. 
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The Conning Tower is the Brain of the Battleship. From this center of 
intense activity communication leads to every working member of 
the ship. The engines, rudder, turrets, pumps, guns, torpedoes, 
signals--all these things are directed from the Conning Tower in 
time of action. Every part of the ship is made respondent to the 
touch of a button, the movement of a small lever, or verbal in- 
struction through a perfect system of telephone connection. 


=>. em 


The ‘‘Autopyrophon,”’ а New Automatic Fire 


Alarm. 


The "autopyropliouw* ts W Amill glass tube 
bent in the slinpe of a cnpital U, one-half 
of which is fled with mercury und the 
other with some hizhiy volatile liquid, sul- 
phurie ether, for insüuinee,. The emis of the 
tube are closed nnd one of the upper parts 
is surrounded. by a cover of some non-heat 
eonducting materlal: both parts nre fitted 
with àn electric wire melted into the ия, 

This ttle Appartus, whieh menzures 0.94 
inches in height, 2.76 inches in width. and 
75 inehes in depth, is placed at апу con- 
venlent point in a room. If the tempera- 
ture of the room rises evenly the mercury 
in the tube stands at equal heights in both 
ends nnd the apparatus is not affected, but 
should n fire break out and the tempera- 


Iure in the нии be вает raised the 
ether above the mereury in the glass tube, 
whieh is unprotected, evaporates, the pres- 
чино the emesis тарин causes the mer- 
cury to sink in the tube and rise In the other 
part eompleting the clecetrie cirenit and 
eetric alarms at muy and as many points 
as desired are set in motion; The appartus 
йен for an indefinite length of time and 
it is not necessary to o renew the sul- 
ч{пїпсөн, 

М. F. Wright, United States Consul-Gen- 
eril at Munieh, Germany, who reports this 
invention, was present at a demonstration 
in whieh a fire from n small pile of s&hav- 
ings in an ordinary-sized. room neted on the 
apparatus in enit. seconds, 
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BORING HOLES IN LOG WATER MAINS. 


An Eye Witness Tells How It Was!Done а 
Generation Ago. 


In the December, 1904, issue of Popular 
Mechanics appeared a description and illus- 
tration of an old log water main used in 
New York City 107 years ago and recently 
unearthed there. Many were the surmises 
as to how the hole through the center of 
the large log had been bored. W. E. Dale, of 
Atlanta, Ga., whose father had charge of 
the plant for boring holes in the logs used 
in the first waterworks svstem of Augusta, 
Ga., sends us some very interesting informa- 
tion on this point. 

Boring the holes was accomplished in a 
lathe-like machine in which the log was made 
to revolve instend of the boring tool. This 
machine was in the shape of a half cylinder, 
tapering to and having a zimlet point at its 
axis on one end. At the other end a yoke 
terminated in a shank that bolted on to the 
tool rod, The boring tool was some 10 or 
12 in. long and from 3 to 4 in, in diameter., 
A cutting edge extended from the bluse of 
the gimlet point the entire length of the 
tool, against which the wood revolved and 
was cut away and smoothed. 

Two double flanged, 2-sectioned cast- 
iron pullers, with openings in the hub large 
enough to girdle the log, rested on casting 
having a half-cilrele concavity with same 
radius as the pulley face and sume width 
ав the face; while the flanges, one of which 
was toothed, prevented the pulleys from 
getting out of place. 

To operate, the half of each pulley Aras 
removed, leaving one-half слей on the bed 
casting. А log was then rolls into them 
and the other halves put on and bolted to- 
gether. The log was then centered and se- 
ured by wedging inside the hubs; a pinion, 
working the toothed flange already men- 
tioned, imparted motion to. the №. The 
rear end of the tool or earrier-rod was fast- 
ened to à movable frome working on guide 
rails get so as to кише the tool along the 
axis of the revolving log. 

The operator would first start the tool in 
while standing near the end of the log, so 
as to have it enter at tlie axis, he would 
then zo back and push the tool through by 
shoving on the frame running on the guide 
rails, 

The manner of coupling the wooden pipes 
together when putting them down was very 
simple and effectual. The couplings were 
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of enst Iron, some 14 to 16 in. in length, 
of same enlibre ns the log pipe, about 44 in. 
thick at each еп and gradually increasing 
in thickness from each end to the center, 
where they were about 1 in. thick and rein- 
forced by п bead. 

The logs had been connter-bored for a 
short distance at each end so as to tom- 
pensate for the thickness of the cnst-iron 
coupling, In coupling tozether the last Jog 
put down would be forced by levers or 
jaeckserews against the coupling until it had 
become wedged sufficiently to form a water- 
tight joint, 

The hydrants were formed by cutting off 
п piece of the bored log long enough to come 
2 or 3 ft. above ground, its lower end con- 
necting with n tee coupling; top end 
plugged; a hole bored into the center and a 
spigot driven in. 

The pipes were all made from soft yellow 
pine, 12 to 16 In. diameter, and the springs 
from Which, the water came were about 
three miles from farthest end of the sys- 
tem. 

The logs were not peeled or otherwise 
prepared, except as mentioned, before put- 
ting down. “This system was in use as late 
as the ‘70's as an auxiliary to the more mod- 


ern system. 
a e a 


MULTIFLYING WATER POWER. 


The annexed sketelhi shows how a Ger- 
man inventor proposes to make the most 
possible use of flowing water. The plan 
consists in making the stream operate п 
series of undershot wheels simultaneously. 
As these are coupled together, the  totnl 
power enn be collected and transmitted to 
a shart or other device. 


Multiplies Water Power 


The power of the waterfall multiplied 
Into the number of wheels will be that 
which drives the machinery. In the sketch 
the wheels are connected together by means 
of a chain or belting, and one of them 
transmits the power to a shaft furnished 
with a firwheel. | 
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SHOP NOTES 


PROPER METHOD OF USING SANDPAPER. 


cm - = o "À z- Mim —m — = 


Of a piece of mahogany or clean pine 
about $5"4x3x1 inch make a rubber shaped 
is in Fig. 1 and спе 
n piece of sheet cork 
on the face of the rul 
ber. Fold into three i 
piece of sandpaper 6 
inches wide and 10 

Fig. 1 Inches long sand place 
the face of the rubber on the middle di- 
vision, the amyl side of the paper being 
downwards.” The rubber should be grasped 
firmly, thoZends of the sandpaper being held 
on its bgtk and sides, as in Fig. 2, and then 
the work may 
proceed. This 
method is ree- 
ommended һу 
Fred T. Hodz- 
son — in his 


SSS 


New Hard- 
wool Finish- 
ing. 
Another 
method of 
making the 
rubber block 


is by glueing n piece of rubber belting to 
à piece of basswood, or n solid rubber about 
one inch thick may be used. 

oom oo ci lf с——-——— 


GOOD PAINTS FOR STACKS AND 
BOILER FRONTS. 


SOME 


А good paint for this purpose is asphaltum 
ent down with turpentine to the right con- 
sistency; coal tar mixed with graphite and 
thinned with turpentine is/zood, also. 

Steam pipe use for henting, says а COT- 
respondent of the Engineer, should not be 
painted, but can be given a thin cont of 
lampblack and linseed oil, which will greatly 
improve its looks, 


$< 
A SIMPLE FIRE EXTINGUISHER. 


A fire extinguisher easily made and ready 
nt all times for instant use consists of a 
ralon of water to which is added three 
pounds of salt and one and one-half pounds 
of sal ammoniac. Bottle this liquid and 
when fire breaks out pour it on, 


A HANDY CONCRETE FORMULA. 


There are а great many formulas and a 
great many estimates for the cost of con- 
erete, and here is another. А gentleman, 
who has had some experience, says that 
gool concrete can be laid for about $2.00 
to $2.25 per var. Cellar floors nnd side- 
walk can be laid down, furnishing every- 
thing for 12 to 14 @ents per square foot 
super. Foundation work: One part of 
cement, three parts of plain sharp sand, six 
parts stone or broken briek во as to pass a 
d-in. ring, properly moistened will make a 
good strong foundation. 


E LR паи 


THE BEST METHOD OF FASTENING GUY 
LOGS. 


In setting poles, says the American Tele- 
phone Journal, guy logs should be placed so 
йв to offer the greatest resistance to the 
strain. The illustration shows the best 


Best Method of Guying 


method of doing this. То the guy loz, В, are 
fastened two erosspieces ns shown, the rod 
passing through the center of the log and 
fastened with n nut (Fig. A). Its position 
is clearly shown in the sketch. 


ee? - ————————— 


The quantity of pure platinum produced 
in this country during 1903 was 110 ounces, 
valued at $2,080. This does not include $6,000 
worth of platinum reported as contained in 
slimes from copper ore from n Wyoming 
mine. This is an incrense of 16 ounces over 
1902, but in 1901 the production was 1,408 
ounces of refined metal, For two years the 
average price has been $19 per ounce. 
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USE OF MURIATIC ACID IN COPPERING 
STEEL OR IRON. 

A few drops of muriatie acid will make 
eopperas take hold of the metal in copper- 
ing а surface of steel or iron to take serateli 
marks, even though the metal be olly. It 
is not necessary to Wait for il to dry; mere- 
[у wipe off all surplus асы with а rag. 

a a 
DEVICE FOR CUTTING WOOD GUTTERS. 


Ordinarily gutters are cut on a rip saw 
with one saw and br turning the stock 
around. The machine for making wood eut- 
ters shown in the sketch is я ileviee of a 
correspondent of the Wood-Worker and by 
means of it cutters con be eut in just half 
the usual time. 

It is а combination of two saws, one 


Leviose for Baring Wool Gutters 


upright and one horizontal, so that the two 
cuts cin be made at one time. When a 
pank is started all that is necessary is to 
return it, repeating the operation. Each 
time the stock passes over the machine one 
gutter is made, amd the operation is con- 
tinted until the plank is used op, the only 
waste being the saw ег ПИЧ the corners. 
The same rig can he attached to а self- 
feed rip saw and the stock fed by power. 


—— — de 
HOW TO CANVAS А BOARD CEILING, 


— —— = = ER 


When .canvasing a ceiling on which to 
hang paper, the strips of canvas should first 
be stitehed on the machine into а sheet the 
size of the ceiling, making each seam about 
one-half шей, says the Master Painter, The 
sheet should then be rolled on a pole and 
the outer edges tacked, 

The eloth can be put on so that all the 
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tacks are on the inside and do not show. 
lo do this unroll the cloth à foot beyond 
the first seam and have an assistant hold 
the roll back ont of the way. Grasp the 
seam betwen the thumb and finger and 
stretch the first strip and drive tacks one- 


fourth of an inch outside the stifeles 
through both thicknesses of the cloth as 
lapped together to make the seam, Froceed 


in this manner with each seam in its turn 
until the ceiling is covered. then stretch and 
tack across the other sides of the room. 
The side of the cloth which shows will be 
stretehed clean and smooth amd the quarter 
ech between the senm and the tack will let 
the cloth give and take йв the boards shrink 
or swell and thus keep the cloth from sag- 


flog, Chis method of putting on cloth is 
called blind tacking. Unbleached muslin 
should be used. 

o e 0 


POLISH FOR HOT METAL. 

The following polish for hot metal is 
highly recommended by a correspondent of 
the Engineer: 

Take the ash of anthracite coal from 
under the grate bars and shake through a 
tine sleve, then use kerosene о] and mix 
into n. zoo] paste, Use any kind of cloth, 
tnd apply this to your cylinder heads and 
ruly very hard. Always rub with the grain 
of metal se you will not serateh it. Leave 
the paste on until dry, then use a dry cloth 
and polish it to suit your taste, 


—- о 
TOOL BOX FOR MILLERS. 


For millers or in any trade where such 
tools ns п claw hammer, tack hammer, belt 
punches, spring punches, screw driver, wire 
cutter und any number of other small tools 
are in constant demand the tool box shown 
in the sketch is especially handy, as the full 


Handy Tool Box 


outfit of tools can be carried from place to 
place or from one part of the plant to 
another, saving delay and trouble. The box 
should be from 2% to 3 fi. long by 8 in. 
wide nt the top. says the American Miller. 
The sketeh explains the construction. 
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ECONOMICAL METHOD OF GETTING UP FIRST THING TO DO IN CASE OF ACCI- 


STEAM IN AN EXTRA BOILER. 


Starting up an extra boiler a couple of 
times a week for a few hours only natur- 
ally would consume a great quantity of conl 
to get up steam from col water, A copre- 
spondent of Power who faced this difficulty 
tells how he got around it and had a supply 
of hot water ready for emergencies also, Пе 
SAYS: 

“I put a tee on the blow-off pipe and took 
а branch to the suction of my boiler feed 
pump, and before starting up would cir- 
culate that water in the boiler through my 
feed water heater Into the front liend of 
the boiler and back ngain for nbonut an hour, 
thus warming the water up with the сх. 
huust steam from the engines. This also 
prevented sudden strains on the boiler, due 
to getting steam up quickly from cold 
water." 

— жж 


HOW TO SLING A BARREL. 


It is sometimes necessary to sling а bar- 
rel containing small castings and liquids and 
With both benda on it is an easy job, guys 
the American Machinist, but with one head 
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DENT. 


еер cool. SUMMON i surgeon at once, 
Send a written message, describing the acel- 
dent aml injury, if possible, in order that 
the surgeon may know what instruments 
and remedies to bring. 

Remove the patient to a quiet, airy place, 
where the temperature is comfortable, but 
never to an engine room, and keep by- 
etaliders at a distance. Mandle the patient 
ipuietly and ееп. 

Arrange the injured person's body in a 
comfortable position; injuries to the head 
require that the пеле be raised hizher than 
the level of the lanwly: when praectieal, lay the 
patient on his back with the Hmbs straight. 
ened ont in their nsual natural position, 
Unless the bend bé injured, lave the head 
on the same level as the Пу. Loosen the 
collar, wnistband and belts И the patient 
should be faint have his head rather lower 
than his feet, If the nrm or leg be injured, 
it may be slightly raised and laid on а 
“пешо or pillow. 

Watch carefully, if uneonselons, 

If ‘vomiting occurs, turn the patient's 
body on one side with the head low, so that 


Blinging a Cask Having One Head Ou! 


mnt. the average workman handles it very 
awkwardly and uses п great deal of rope 
in lushing it, Our sketch shows how 1t may 
be done with an ordinary sling and in the 
simplest manner possible. 


the matter vomitel may not zo into the 
Tuts, 

| п wound № discovered in п part сот- 
eral by the clothing, cut the clothing in the 
seam. Ошу remove sufficient clothing to 
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uncover and inspect the wound. In case of 
burns, pour lukewarm water containing a 
little baking soda over the clothing before 
attempting to remove it. All wounds should 
be covered and dressed as quickly as possi- 
ble. If n severe bleeding should occur, see 
that this is stopped, if possible, before the 
wound is finally dressed. Do not touch the 
wounds with the hands either during ex- 
amination or while applying dressings, un- 
less they have been previously made surgi- 
cally clean, After dressing a wound, do no 
more to the patient unless necessary to re- 
store him to consciousness or relieve faint- 
ness. 

If suffering from shock, place him in a 
comfortable position and await the arrival 
of the surgeon. 

— iei at ————— 


CLEANING CLOGGED PIPES. 


The device shown in the sketch is a tool 
used by a correspondent of Domestic Engi- 
neering for clenning pipes which have be- 
come clogged by n deposit of mud. 

The tool is made up of a solid bolt of 
iron, with а conical-shaped head, А, the 


Tee 


Tool for Cleaning Clogged Pipes 


point being moderately sharp for driving 
With a mallet. Washers, B, of not more 
than 214, inches diameter are slipped over 
the bolt and kept in position by sleeves (D) 
cut from gas pipe slightly larger than the 
Bhank of the bolt. Not less than four holes 
should be bored in each washer, ns at F, to 
let the water pass amd carry out the mud 
cut loose by the cleaner, 

If the joints are properly made up the 34. 
inch pipe is best, йз it does not weigh as 
much as the 1-ineh andetwo or three men 
сап handle more feet when cleaning. Bolt 
A should be nbout 2. inches between hend 
and the coupling; this enables one to ham- 
mer loose . if the cleaner should become 
fastened. 

To operate, tnke the tool and insert at 
the discharge end of the pipe, First con- 
nect on length of pipe, shove and pull un- 
til this length gets too short, then add an- 
other, and so on up to the limit of your 
power. With four men over 300 feet in a 
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stretch ean be cleaned. Then draw out 
your cleaner, measure along your pipe line 
to point it reached, dig out two or three 
lengths, cut the coupling nearest the dis- 
charge, raise the pipe gradually until the 
free end is above the trench, айа a length 
во ав to carry the water away froi your 
pit; then start and work your cleaner as Át 
first, and repeat until the entire line is 
clean. Bear in mind that each time you 
cut your pipe the water must be cut off 
until you are ready to start the cleaner: 
never attempt to use it until the water is 
flowing. 


REPAIR FOR A CUT JOURNAL. 


For a hot hrass-in a lócomotive that has 
cut the axle the following method of treat- 
ment is recommended by one of our гела- 
ers, Harry A. Tradsham, foreman of the 
Canada Eastern Ry. shops at Gibson, N. B., 
Canada. He says: 

лешбте the brass and tin it all over the 
wearing surface and then drop little daubs 
of solder.all over the tinned surface. This 
will be found a sure cure for a badly cut 
journal, 


SETTING POLES IN SOFT GROUND. 


An excellent method of setting poles in 
БОШ ground without sinking them in is given 
by the American Telephone Journal. Tt 
Sars; 

Set the pole in a concrete envelop com- 
posed of rubble; one part cement, two parts 


Betting Poles in Soft Ground: 


sind, and four parts stone, To the bottom 
of the pole a platform should be attached, 
ns shown in the figure, This eliminates nl! 
possibilities of the pole sinking nnd at the 
same time the use of the concrete secures n 
foundation whith has a great amount of 
stability. 
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SOME PIPE PROBLEMS SOLVED. 


The following kinks, which mny be of 
practical benefit to other workmen, were 
given by Т. Е. MeMackin in the Engineer: 

Fig. 1 represents a dificult job of pipe- 
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fitting recently done on some boilers in- 
stalled in New York. The boilers were 
divided into two sections or batteries, one 
section being placed in a vault or fire-room 
directly under the sidewalk, and contained 
two boilers, one placed on the right of the 
building. The boiler on the left had just 
been installed and the stenm cut off from 
that side of the building. the шаш being 
kept hot from the boiler on the right, which 
made it necessary to make connections 
after 12 o'clock Saturday night. 

The mains were 4 inches in diameter and 


carried nst-iron fittings, the openings be- 
tween the two tees being only 16 Ineles 
праге, os shown. In this instance we had 
to put in a -inch valve, the 4-Inch flanges 
and the necessary nipples. All Kinds of 


short nipples were tried and discarded. The 
piece containing the valve was made up on 
the floor several times, but without success, 
because both pipes were immovable and 
сои not be sprung 1-16 of an inch, The 
valve measured 7 inches, the flanges 2 
inches, and the three nipples 115 inches, 
Finally we made up the two halves on. the 
floor, and by means of a crowbür and sev- 
eral blocks of wood we managed to force 
them into place. 

Fig. 2 represents a supporting column for 
carrying а steam main between two lot- 
houses. The distance between the two 
houses was 15 feet. The column or stand ia 
composed of pipe and fittings nnd an ordi- 
пагу pipe-hanger. The main is 65-inch pipe. 

In order to render the column secure, а 


hole 2 feet deep was dug and a foundation 
built by first Imbedding broken stone in 
cement, and laying on this brick in cement. 
After placing the flange, the whole was cov: 
егей with cement, which was heaped up 
“опе shaped around the 22-inch pipe ав 
shown. 

An improvised pipe-hanger is shown in 
Fig. 3. This is made by heating and bend- 
ing а piece of "j-ineh wrought iron or steel 


nhout 5 feet long to fit over the I-beum ani 


bending the lower end to receive the pipe. 
This is a simple and very good hanger for 
temporary use. 

——d———— ———- 


CEMENT FOR CLOSING LEAES IN IRON 
PIPE. 


The following formula is good for this 
purpose, but must be used as soon as mixed 
and rammed tightly into the joint or leak: 

Five Ib. eoarsely powdered iron borings, 
2 oz. powdered sal Ammoniac, 1 oz. в. 
phur, and enough water to moisten. This 
cement hardens rapidly. However, the sul- 
phur may be left out and it will set even 
more firmly, but require o longer time. 
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KEYS FOR SHAFTS. 


Some Common Errors Which Should Be Avoided 


keys for securing pulleys, hubs, gears, 
flanges and kindred work on shafting are of 
several Еи: There nre thi flat keys, the 
Found keys, tlhe oval Коу, the oblong keys 
and even гелей keys, 
їп use for crank shafts of engines, large- 
ие geore, while the square key is found 
in use in machine work requiring extra ne- 


curate fitting. The illustrations given will 
assist in ilistinguishinz the different types 


of strut god feathered keys os Pound in 
every-lay services in shops, mills aud gen- 
eral manufacturing establishments where 
modern mechanisms nre роу, 

Figure 1 ls the deep setting square kev: 
Fig. 3 the Aat key: Fis, 3 the dinmomnl- 
shaped key лий Fig. 4 the rowed key: Fig, 
b shows ilie setting of the quare Rey as at 
А. It is calenlated that the sides of the key 
will sink equally into either part of tle 
union, These square keys enm be made to 
take п тегу firm grip if tapered right. 80 ns 
to drive home to the keswiay. The oval or 
partly rounded form of Key at B, Fie. 6, is 
suitable only in sneecial The ex. 
tremely aceurate adjustments of Dime mir- 
chanical notions cannot be made with this 
key, unless the work of the parts is light. 
The key serves for common purposes in light 
service, however, пи мау be found In use 
quite frequently. The dinmond-shaped kev 
Is nof often used. This is shown at С, Fig. 
i. The round kev is coml enough when the 


PISES. 


parts nre of such nature that а true. hole 
may be drilled. Otherwise the key will 
Wobble in an untrue sent and soon loosen 


and fall out. This Rey is used sometimes 
with a threaded shafi, the hole belg tapped 
accordingly. 

Sliding Keys. 


The sliding feather is commonly utilized 
for beatings which are required to move 
from one side to the other in specific work, 
such ss is required in the ease of a eluteh. 
This form of kev ijs also used for рех 
for drilling machines, in Avhich the shafts 
or the bosses move.) The feather is loose in 
one sent or the other, Often we Йй thai 
the combination is maile with one Kev only. 
In other cases the iouble Key system 18 
used, therebrodistriluting the service, The 
fenthered Коры shown at Fig. 9. This kev 
is not only useful for this purpose, bat 18 
the kind employed freely in the set unions 
and other types of key connections. Figure 


The flat keys ore 


www.VintageMagazinesOn-DVD.com 


POPULAR MECHANICS, 


10 illustrates another combination some- 
fies seen in shops and mills. This i- 
volves the use of two keys, each made alike, 
With edges binding one upon the other, and 
fitted to the coupling, flange, gear or wheel 
һу driving one key at n time each from its 
own side, The keys thereby bind in the 
center of the work, imd usually quite а sub- 
stantial grip is afforded on the parts. 


The Tapered] Kev Seat. 

IL is essential that the kevway be accurate 
in proportions. Key systems often. fail be- 
cause of the fiet that the Key sentis uii- 
true, Sometimes the seat is made/ smaller 
at one end than the other, with the inten- 
iion o£ using a straight key, Through error, 
п beveled key [s driven in, with the result 
that the parts bindeincorrectly. The parts 
hold a little while and then work spurt. 

Sometimes the; seats аге made with a 
Пете idea in mind, ns sngrested in Fic. 
11. This involves. the. use of a kev sim- 
Пару shaped, with the “head” extended up 
into the Котлау of the opposite part. Then 
пша sou Machinists emplor а kerwar of 
the туре exbibited in Fig. 12 for the pur- 
pose of wtilizingz round keys. The round 
key is driven home and, of course, presents 
и proportion of the key above the seat line, 
tinh this proportion is what grips in the 
round keywny of the opposing work. These 
specialis formel keya are useful only in the 
purtienlar cases in whieh they are em- 
plored, 

some Mistreatment of Keys. 


Figure 13 is a sketeh of what one often 
notices in shops aml power plants. It seems 
queer that this should be the case, but of- 
ten a resllv goml man gets careless, and 
unthinkingly delivers a blow to the key he 
is driving with such forec that the collar or 
the hub is cracked ns nt Б. The parts may 
cling together indefinitely, even though frae- 
tured. Then again the foet that the collar 
or hub is split, will cause the Kev to loosen 
and work its way out. Then i new collar 
must го on. Sometimes no collars nre at 
hand, then the fractured collar must be 
&etrengthened with a band of metal shrunk 
around it. The set serew is utilized in place 
of the ker now nnd then. In Fig. 14 we 
«how the set serew &ubstitutinz the Кет. In 
certain instanees both the key and the set 
acrey re used, 

The set serew point is arranged to contact 
with the ker, ond this serves to bold the 
key in position, Fig. 15 Is a sectional sketch- 
ing of д combination given to illustrate 
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the carelessness of key insertion at times. 
This error was 
shop. The parts were of such nature that 
the fastening key had to be driven through 


observed in a first-class 


supply produced beating, crating and wear- 
ing off of the metal. The arrangement had 
to be taken apart and restored with proper 
key-setting. 


the sleeves to the shaft, much as pins are 


In another case a patched collar was used 


z Анны ню: 


| = [| шшш 
/9 


The drawing shows the parts at the 
center bearing where the oll hole is com- 
pletely closed by the point of the tapering 


need. on n shaft, keyed as in Fig. 16. A piece of 


strap metal G was riveted over. the open 
parts, This developed a weakness in the 
collar, so that although tight, the key соп 
net retain a positive bite on the metals, and 


key as at Г. This combination ran well for 
а few weeks, then the stopping of the all 
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constantly worked free, The workman 
would drive the key Lome with a blow with 
the hammer now and then, This collar was 
substituted finally with а perfect one. А 
hollowed key is shown in Fig. 17. This was 
made for a large overshot water-wheel 
shaft of wood. The kev itself is constructed 
from hardwood, with the hollow fitted with 
a shaft of metal. Thus the bie wooden hub 
of the overshot wheel is secured to its shaft 
with a woolen key strengthened with a 
core of metal, The curved kev seems to be 
a strange affair, still they may be found in 
use, Fig. 18 is a drawing of the snake-like 
pattern. This key cannot be driven, The 
seat for the kev is modeled out in both the 
shaft and the hub of the work to receive 
the curls, and the curled key is dropped into 
place, It 18 curved likewise to suit the ton- 
ditions of the roundness of shaft and huh. 
Figure 19 is а set serew made in key form. 
The key is made first, in rounded form, and 
then the threads are cut. This style of key 
is practically a threaded shaft. 
“MACHINIST,” 
фф 
A NOVEL WAY OF BUSHING A FLY- 
WHEEL. 

In а certain shop, where I worked some 
time ago, T was amused as well as interested 
ata job they were doing, writes one of our 
renders, 

In one department of their works they 
had about a 22-horsepower steam engine, 
and for some reason or other the foreman of 
the department wanted а henvier flywheel 
put on. Finally a little heavier one wis 
found, being about 4%, feet in diameter, 
lü-ineh face and 3-inch bore. < The efnziue 
crankshaft was 215 inches in diameter, con- 
sequently jit required n bushing м inch 
thick. 

The job of making the bushing wae given 
to the machine shop amd within а few 
hours it was ready. The bushing was put 
into the fly wheel, nnd the wleel slipped on 
to the shaft and tizhiened. (The foreman 
of the department was standing watching 
the job without a word, as he had nothing 
to вау over the machinists.) Finally the 
engine was, started, and to the men’s sur- 
prise the face of the wheel ran out consid- 
erably. They nt once set aside to make new 
bushings, and in the meantime our foreman 
wis getting very angry over what he called 
а bum job and besides the time lost in 
atopping the engine. 

All looked for а warm time when they 
started to bush it the second time, and cer- 
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tainly were not mistaken. When the sec- 
ond bushing was finished and after consid- 
erable time spent in getting the old one off, 
И was finally placed on the engine again, 
ready to run. When the engine was started 
it ran out the same as the old one. -They 
stool nnd watched it for a few minutes, 
until the boss got mad and told them to go 
hack to their department, that he could do 
п better job with a rough sheetirom bush- 
ing. The boys were rather offended at this 
and said he would never get it bushed to 
run true. “Well,” said Mr.——, "ГИ bet any 
one of you $50 that I will take а rough 
&lieet-iron bushing and bush that wheel to 
make it run perfeertly trae’, This seemed 
like а one-sided bet in favor of the bors, 
and they were overly-anxious to take it, and 
nere] to do so; The boss gave them until 
next day То get the money. The next day 
eame, but no money. was up by the boys, 
and the bess must Lhnave been in good lhu- 
mor, for he went out to the machine shop 
and told the several machinists who had 
helped on othe job to come In and he would 
teach them something free of charge. 

Пе straightway set about and took a 
piece of TW-imeh boiler plate amd bent it 
around a shaft until it fitted the fly wheel 
(this bushing was not turned on the out- 
side, but left rough), he then put the fiy- 
wheel on to the shaft and started up. It ran 
out ten times as badly as tlie boys’ job anid, 
consequently, they all laughed. But. alas! 
the Job was not done ret, and he evidently 
had started И to see what they would say; 
üt the same time he knew it would be 
He never said a word, but picked 
up a piece of chalk, and while yet running 
marked the wheel where it was out. When 
they stopped the engine he took a fuller and, 
bv ald of a helper striking, he caulked the 
side opposite to where it ran out, and by 
starting and stopping a few times to chalk 
and true the wheel he had done the job 
within three-quarters of an hour after it 
was Placed on the engine, and a more per- 
fectly running flywheel on an engine you 
never RAW. 

This job proved very interesting to me 
and I thoucht it was well done, and I trust 
it will interest all who rend it М. М, 

— 


WOTE, 


The article “Trimming Are Lamps by At- 
tomobile,” appearing in our November issue, 
was by mistake credited to the Western 
Electrician. This method was first described 
in the colunums of the Bulletin of the New 
York Edison Company. 


POPULAR 
LAYING A COPPER ROOF. 


A copper roof laid with 140-Ib. copper 
costs, including material and labor, about 
$35 per square, Such a roof will last a 
long time. The Metal Worker gives excel- 
lent directions for the work. If a rib roof 
is desired use dressed wood strips 2 in. 
square, with the strips 20 in. apart. The 
cuts show manner of turning the edges. 
The copper is rolled out and 215 In, turned 
up square on each side, then 15 in. is turned 
in square toward the center of the sheet. 


This ейде is then cleated at Intervals of 
about 6 or 8 in. io the, wood strip. А 
cap strip of copper, eut about 4 in, wide, 
is then locked onto the edges of the cop- 
per, covering the wood rib and hiding the 
cleats. Мо nails should he driven through 
the copper. The sketch, Fig. 1, shows the 
method better than any written explanation, 

Whether put. on with ribs, as above de- 
eeribed, or llke a standing seam roof, the 
copper should be put together in rolls the 
same aus tin: only it is preferable То nese 
long sheets instead of 14 or 28-in, sheets, 
thereby lesseninz the amount of copper, 
solder. and labor required. If the ribs are 
" spaced 20 in. apart it will be found that 
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there will be required to cover the space 
from the edge of one rib to the correspond- 
ing edge of the other rib, 4 in. for the сар, 
plus № in. on the top of the course, plus 
? In. up against the rib, plus 18 in. to the 
next rib, plus 2 in. up. plus 15 in. out, or 
п total of 27 in. is required to cover 20 it., 
net, of space, 

A nice way of closing up the edges af- 
ter the caps are put on, and also of turning 
the sume down slightly, is to take an ordi- 
nary seaming iron, such as is used on tin 
roofs, drill two holes through it on each 
віце, bolt on hardwood strips on each 
side, thick enough to raise the iron to the 
desired height, and then have it channeled 
out on опе edge to the desired bevel, Then, 
by running it along the seam, the edges 
can be closed tight with a mallet and turned 
down to the angle desired at the same time. 
This operation is shown in the sketch, 
Fig. 3. 

— ————— 


PUSH-GUYING TELEPHONE POLES. 


Sometimes in constructing telephone lines 
a pole i& so located that it cannot be guyed 
directly to the ground, says the American 
Telephone Journal, and the guy wire must 


Push-Guying Poles 


bè taken across n rond, If there is a tree 
convenient it may be attached to that, but 
if not it must be push-guyed, as shown in 
the sketch, 

The push guy, В, is a pole set во as to 
lean towards and against the pole carrying 
the wires and is firmly fastened to it nenr 
its top. The push guy thus serves to push 
the pole away from the direction of the 
strain of the wires. А method of guying a 
pole from а point near its butt bv means 
of an anchor is shown at C, and D shows a 
^N гиу for heavy lends. 

TIE Nr eee 


TO LETTER ON CANVAS. 


In lettering on canvas, if the canvas is 
first dampened with water, the paint will 
not spread, nor will И dry too soon. 
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BRAZING CAST IRON. 


Brazing cast iron is no longer one of the 
things which cannot be done, On the con- 
trary, in the hands of an experienced work- 
mun the results ‘ure extremely satisfactory. 
In places remote from sources of quick sup- 
ply the process is almost invaluable, <A 
correspondent in the Blacksmith and 
Wheelwright tells his method, 

We take a hack saw ап put into the 
broken parts like Fig. 1, then we put in 


п piece of steel like Fig. 2 to hold the parts 
in place while brazing., then place in the 
forge and apply the brazing compound, 
Powdered borax will answer the purpose, 
but leaves more scale on than the brazin£z 
compounds, After the iron is heated п 
bright red and the flux has flowed over the 
joints, apply the brazing spelter with an 
iron (one-fourth inch flattened on one end 
wil do) aml heat until the brass flows 
freely over all parts of the joint: then re- 
move from fire пий let coo] / slowly. If 
plunged in cold water while bot the sudden 
contraction may spoil thie-hrazing. We use 
п three-burner gasoline brazing forge, and 
сап do a much better jób on it than can be 
done in an ordinary forze. There is not as 
mueh danger of burninz the iron and one 
can always see What Пе is doing, besides 
it makes a much cleaner fire than coal. 
We have siecessfully brazed brass canst- 
Ings and some very difficult iron castings. 
We do lirze amount of boiler work, such 
ns retipping/fues, ete., and braze all the 
flues, making a much neater aml stronger 
job than can be done in welding, and con- 
elder this forge as one of the best invest- 
ments a smith can make, ns many times it 
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will save a thresherman or farmer a delay 
in the busy season. In successfully braz- 
ing east iron all grease should be removed 
and paint (if there is any) should be re- 
moved from the near joint. 
— — = ——— 

AUTOMATIC ELECTRIC CIRCULAR 
MILL. 


SAW 


А man who owns a large plantation on 
the island of Sumatra Ваз invented on auto- 
matic electric circular saw mill whieh is a 
grent improvement in this line, 

Two kinds of mills have been fitted up— 
log saws nnd resaws nml in both the saw 
is fed along the log tustend of feeding the 
log to the saw. In the log. s8nw mill an iron 
track is made fast io the middle Ine of the 
log by means of chimps extending down to 
grip the center of е Лор, А carringe bear- 
ing a small electric motor runs on this track 
and on the wider carriage is a cross carriage 
which ean be rotated about a vertical axis 
by means of п handwheel and a screw. This 
cross carriuge bears the principal motor 
that curries the saw. The small motor feeds 
the (corringe along the track and the large 
motor rus the siw through the wood during 
the cnt, Ey means of the cross carriage or 
slide the saw can be fed across the log the 
width of the board to be eut plus the kerf 
and by turning the enrringe on the vertical 
axis the saw can be turned 90 degs. about 
the axis amd makes a cut in the reverse direc- 
tion nt the same speed as in the first cut. 
This атонія shock at the reversing points 
nml also saves time. 

“The resaw," says а correspondent of the 
Wood-Worker who saw the invention in 
operation, “Is lighter and more simple. The 
balks or planks are laid on round wooden 
supports and piled up to the maximum 
height of one foot, The planks are clamped 
together. The track and enrringe are then 
set on the pile and fastened thereto by clamp 
bolts at the ends." 

Power can be brought апу distance to the 
machine by insulated wires, in this Instance 
it was brought a distance of 3250 yds. and 
for small logs 60 h. p. was required, 

Twenty-eight-inch logs ean be cut by a 
suw 6 ft. In diameter. For logs larger than 
this n eut is made to the depth the saw 
eun handle and the saw is then turned 150 
degs, about Its axis and a cut made from 
the opposite direction. "This is claimed to 
be the single wenk point of the apparatus, 
for a little lost motion in the machine will 
couse the kerfs to come blind. 


a 
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MEASURING WASTE HEAT 
ENGINES. 


ge 


FROM GAS 


A method of mensuring waste lent cnr: 
rie off in the exhaust from gas engines 
consists of a calorimeter mounted in the 
eourse of the exhaust gases, close to the 
engine, jo which the gases are cooled by jets 
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Мао of Measuring Waste Heat from Gas Engines 


of water in such a war that the temperature 
of the entering and outflowing water бап 
be readily ascertained. A very simple form 
of this device is shown in the sketeh by 
means of which the cases from a 
engine were cooled to 107 deg. F. 


The ealorifie value of the gas supplied to 
the engine was determined and its quantity 
measured, while the indicated horsepower, 
the rise in temperature of the circulating 
water, nnd the leat carried off in the сх. 
haust were observed. The engine had a 


evlinder т in. in diameter, and a stroke of 
15 in, and ran nt 250 revolutions per 
Ininute. 


The results showed that the Jacket water 
carried off 32 per cent of the heat energy 
supplied to the. engine, the exhaust gases 
gave up 34.5 per cent to the calorimeter and 
carried away 1.5 per cent to the chimney, 
and the indicated work amounted to 26 per 
cent of the total energy, leaving 6 per cent 
unaccounted for. The temperature of the 
eases was reduced to 107 deg. F. In the 
calorimeter, the jacket water nt exit was nt 
a temperature of 105 deg., and the indicated 
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horsepower was 14.2. The missing 6 per 


vent was шлу attributable to radiation 
amd conduction from the engine, 
————— ee | ——————__ 


RECIPES FOR POLISHING BRASS. 


Three parts oxalic пе] dissolved in 40 
parts hot water; add 100 parts, powdered 
pumice stone, 2 parts oil of turpentine, 12 
parts soft soap and 12 parts fat oil. 

Or: Four oz. roftenstone, 1. oz. oxalic 
acid in tne powder, 115 ох. 8weet oll, enough 
turpentine to шаке a paste, 

o -——- e --— 


SIMPLE METHOD OF WINDING COIL 
SPRINGS. 


Coil springs of пот piteh and of wire up 
to 15 inch in diameter may be wound by 
the simple device shown in the Illustration, 
Suave s: correspondent of the American 
Machinist. Make а winding mandrel of а 
piece of iron го about 1-32 ineh smaller 
than the inside diameter of the spring is 
Іо be, Bend a crank on one end amd drill a 
hole for a wire inlet. Near the other end 
clamp two softwonmdl blocks in the vise with 
the лови ее in position, small hole up.  In- 
кетгі the wire nml turn the erank. 

Ihe piteh ean be regulated by holding 
ihe wire at the proper angle. When the 


| 
} 


Winding a Coll Spring. 


spring reaches the outside of the blocks it 
has eut grooves in the wool corresponding 
to the piteh of the spring. On short springs 
the pitch ean be duplicated, or я spring can 
he made of any length by opening the vise 
lightly, pulling back the mandrel and 
Clamping the spring to the mandrel with a 
lathe dog. Springs made in this way ac. 
quire a good polish. 
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A TABLE OF PRINCIPAL ALLOYS. 


A combination of zine nnd copper makes 
bell metal. 

A combination of 
bronze metal. 

A combination of antimony, tin, copper 
and bismuth makes britannia metal. 

A combination of copper and tin makes 
cannon metal. 

A combination of copper ond zinc makes 
Dutch gold. 

A combination of copper, nickel and zine, 
with sometimes a little iron and tin, makes 
rman silver, 

A combination of gold and copper makes 
standard gold. 

A combination of gold, copper and silver, 
makes old standard gold. 

A combination of tin and copper makes 
fun metal. 

A combination of copper and zinc makes 
mosnie gold. 

А combination of 
pewter. 

A combination of lead and a little arsenie, 
makes sheet metal, 

А combination of silver and copper makes 
standard silver. 


copper ard tin makes 


tin and lend makes 


A combination of tin and lenad makes 
solder. 

A combination of lead and antimony 
makes type metal. 

A combination of copper and arsenic 


makes white copper, 
—————À———-—-- . 


WHY FLYWHEELS BURST. 

A simple explanation of the operation of 
а flywheel in bursting appears editorially 
іп Page's Weekly, London, as follows; The 
tension upon the rim of a revolving wheel 
augments as the square of the velocity—that 
is to say, supposing for the moment that we 
had a wheel with a rim а foot square, re- 
volving at the rate of 100 feet per second— 
the material being east-iron—the total re- 
solved forces tending to tear the rim asunder 
would be, say 144,000 pounds. Now, imag- 
ine this velocity to be Increased by the fail- 
ure of the governor to act, or otherwise, to 
150 feet per second, or one and n half times 
ns fast as before—a perfectly possible case 
-and we have 324,000 pounds to deal with. 
Double the originai speed, and we have 
576.000 pounds. 

Just one more fact about our hypothetical 
wheel before we turn these figures to по. 
count. Supposing the wheel to break up 
under the stress due to the last-named speed 
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—20) feet per second—there is enerey resi- 
dent in that rim sufficient to project any 
part of it which might happen to be dis- 
charcel vertically 600 feet into the air, 
This will glve some iden of the potential 
foree Iying dormant in a flywheel A well- 
known American writer who has made this 
subject his specinltv, thus records his opin- 
ion: "A fivwheel is just as dangerous As 
л boiler, and should be subject to inspec- 
tion In like manner. The time to investigate 
à flywheel is during its lifetime, and the 
one to investizate it is a trained Inspector, 
who enn pronounce jutellizently on its 
safety, or condemn i£ if dangerous." 

The bursting speed of as solid cast-iron 
rim-—i. e. without joints and free from con- 
traction stresses, is nbout. 425 feet per Rec- 
ond. If the riim be built np of several parts, 
the sectional area at the joints may be re- 
duced by recessing for dowels or cramps, to 
an extent which at once lessens its ultimate 
etrength by one-half. It is too much to ex- 
pect the joints to be of equal strength with 
the solid metal, but in proportioning the 
relative sectional areas of cast-iron rim and 
steel bolts or cramps it is not difficult to 
arrange them inversely os their respective 
tensile strengths, and so obtain the maxi- 
mum efficiency. 

Wheels with deep rims should never be 
joined by internal flanges and bolts; centri- 
fuzal force tends to open the joint and bring 
я leverage to bear upon the bolts which may 
be as much as four to 
ane, Compared with the 
same bolts in direct 
tension. 

їп the case of thin- 
rimmed wheels, as rope 
or belt pulleys, for example, where internal 
fanges are almost a necessity, this leverage 
is not nearly so pronounced, but still It ex- 
ists, and should be taken Into account. 


Each rim-section of a wheel, built up of 
sesements with the joints midway between 
the arms, is in the condition of a beam sup- 
ported at the ends, and uniformly stressed. 
The maximum bending moment occurs, of 
course, at the centre of the benm, and con- 
sequentiy the joint is in the least favorable 
position possible. It should be either at the 
arm or as near to it as practicable. 

——-: еф о 


Inasmuch as the term Manual Training 
School is sald to be no longer definite, it is 
suggested that it be called Industrial Art 
School, 
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PISTON RINGS. 


A correspondent to the National Engineer 
Writes as follows regarding the develop- 
ment of piston rings, and the advantage of 
steel packing rings over cast-iron rings: 

Мапу years ago railroad master mechan- 
les employed spring steel packing rings in 
the eylinders of locomotives, and at first 
they thought they had a good thing. The 
piston consisted of a spider, a follower, a 
spring steel bull-ring set out by three ellip- 
tic springs and two spring steel packing 
rings. The packing wore down very 
rapidly and the engineers were con: 
tinunlly complaining of "blowing" pistons, 
Which necessitated constant setting out 
of the packing. After some time the 
use of steel rings was abandoned, and bal- 
bitted brass packing rings substituted for 
them, the same spider, ete., being retained. 
This packing gave better satisfaction than 
the steel rings, but still it did not com- 
pletely fill the bill, since the engineers still 
complained of “blowing” pistons. Later 
on а man named Dunbar invented а steam 
packing This packing was made entirely 
of east iron, and consisted of n large num- 
ber of serments of a circle, and И was set 
out by the action of the steam in the cyl- 
inder. This packing was durable and gave 
most excellent satisfaction, but there wis 
one objection to it, and only one, but a 
serious one—it was entirely too expensive to 
make and fit in the different sized cylinders, 
After a time a man named Stevenson it- 
vented a substitute for Dunbar packing. 
Stevenson packing consisted of a emnst-Iron 


solid bull-ring—that 1s, the ring was not 
eut  aeross—and two  east-lron packing 


rings. The bull-ring was centered on the 
piston and then pinehed- in. place by the 
follower. The packing rings were cut across 
diagonally, and they «were set out by their 
own tension. This. packing was cheap to 
шаке and gave the beat of satisfaction. 
After п time master mechanics came to the 
conclusion that they could very well dis- 
pense with Stevenson's bull-ring and fol- 
lower while retaining his cast-iron packing 
rings... This led to the adoption of the 
cored solid piston with two grooves sunk In 
it to admit the naeking rings, which, ая in 
the other ense, were set out by their own 
tenslon. This arrangement makes the 
cheapest and best piston ever put into а 
steam engine evlinder, Spring-steel oti- 
tains but 3 per cent of carbon, while the 
iron in a steam engine cylinder contains 
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514 per cent of carbon. Thus it will be 
sen that the packing rings when made of 


spring-steel—the softer metul—will wear 
down very rapidly. 
O — о 


TO PREVENT WATER FROM FREEZING. 


A fire insurance company in one of its 
reports calls attention to the use of chloride 
of cnleium in small quantity nt little cost 
in buckets and pnils where the water may 
freeze in very cold wenther.. This material 
enn be had on a large scale, It tends not 
enly to prevent freezing but in a certain 
mensure nets like salt и preserving the 
water from deterioration. 


lah ————— 


FISHING TOOLS FOR USE IN DEEP 
WELLS. 


шы UT T 


The job of fishing broken rods from deep 
wells tins oceasioned many a man no end 
of trouble and loss of time. A correspondent 
of Power has devised a tool for fishing 
for rods and another for pipes which he 
used successfully for this purpose, Не 
чүй: 

"LI had a 4-in. pipe 21 ft. long drop to the 
hottom of шу 300-ft. well, wedging itself 


Tools for Fishing Broken Rods and Pipe Out of Walls 
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in a tapered hole. It had a coupling on 
the lower end and it was no ensy matter 
to pull it. Having broken several tools, I 
designed this one whieh did the trick, stand- 
ing ns pressure of about 25 tons on the 
Jacks before И loosened., You wil see I 
have applied the каше method for lifting 
rods. 1 use different sized bushings for 
various sized rods, The pawl works against 
я bearing in the carrier and has au oblong 
hole sọ as to relleve the shearing strain 
on the rivet. The ring on one tool and 
the bushing on the other are the fulerum 
for the paswls to rest on. 


_ — 
POWER REQUIRED FOR AIR LIFT. 


The following data may be of interest to 
readers who have to deal with the air lift, 


Büys A. H. Golf of Roswell, N. М. in the 
Engineer. For the proper working of an 


“ir lift а certain amount of submergence is 
necessary. For the most economical and 
efficient results a submergence of 60 per 
cent shorld be used. That is, 60 per cent 
TO AIR. 


RATIO CF WATER REQUIRED. 


For Lifts Not 


Exceeding 
2) feet 2 vols. of mir do P of water 
ED feet | vols, of nir to 1 of water 
ch fest fis tala, of air to 1 of water 
ОО feet ñ wols. of air io 1 of water 
125 feci ii. vols. of nir. tu | of water 
1:0) [ost п ols. of air te I1 of water 
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VELUME OF FREE AIR, МЕ PRESSURE, CIMIL 
AMIERGERUCE ANE HORSEPOWER. 
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їн її dt D 0873 
fick и п H 
та | 0 п. 15 
ie, 1.2 0,2244 
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of the total length of the water discharge 
pipe should be below the water level in the 
well when pumped to its full capacity. For 
instance, let us assume that in as well 200 
feet deep when pumping the water sinks to 
40 feet below the surface of the ground, 
nnd it is desired to lift the water 20 feet 
above the surface of the ground. This gives 
a length of pipe 60 feet to the water level 
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in the well, and, as this does not include 
the submerged part of the pipe it is only 
40 per cent of the total length of water dis- 
charge pipe, the total length will, therefore, 
be 60 feet plus 14. times 60 or 90 feet sub- 
miergenee, making a total length of 150 fee 
of water discharge pipe, 

lt is not safe, unless under very favor 
able conditions, to figure on raising’ the 
water by the air lift system more than 200 
feet above the lowest waters level in the 
well. Nor is it always safe to extend the 
horizontal discharge more than 500 feet, as 
the air lift is not adapted to pumping hori- 
zontallY to any great distance, unless re- 
inforeed by a pneumatic direct pressure 
pump, or an ordinary piston pump. Either 
of which, however, could be operated hy 
compressed air from the same pipe that 
supplies the well. 

Suppose, Tor instance, that it is desired 
to ПЕ 120 gallons of water 100 feet high per 
minute, It will be seen by the above table 
that this will require 150 feet submergence, 
thus making 250 feet of water discharge 
pipe, 65 pounds nir pressure, 96 cubic feet 
of free air per minute and a compressor de- 
veloping 15.84 horsepower, 

о 
GOOD ARRANGEMENT OF BOILER FEED 
AND BLOW-OFF. 


A very satisfactory arrangement of an in- 
ternal feed pipe and a blow-off connection 
is shown in the accompanying sketch. The 
pipe, Which is lorzer than is generally used, 
makes a eireuit of the boiler, entering at 
abont the water line at the front head and 


Feed hock Vale 


Froid pump 


Pace M | 


BOILER FEED AND BLOW-OFF ARRANGEMENT. 


terminating in а pan, the top of which 1a 
level with the water line. The feed water 
passes slowly through the pipe nnd is 
heated enough to precipitate much of the 
scule-forming matter. When the blow-off 
is opened, says а correspondent of Power, 
it is surprising to see the amount of mud 
that will be blown ont. 
a a 

Bound volumes of Popular Mechanica, 

limited number, $3.00, 
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TO MAKE BLUEPRINTS BROWN. 


Young as well as older photographers may 
be interested in learning how to make blue- 
prints turn brown, The method is simple. 
Dissolve a piece of caustic soda the size of a 
kernel of corn in about five ounees of water. 
Immerse the blueprint in this till the print 
changes to an orange yellow. Then wash 
the print thoroughly in a bath composed of 
п heaping tenspoonful of tannic acid dis- 
solved in eight ounces of water, You may 
leave the print iu this mixture till it has 
become the desired tint of brown, after 
which thoroughly wash the print and allow 
it to dry slowly, 


HOW TO BUILD A STOCK CART. 


Any farmer ean make his own stock cart 
after the manner of the one shown in the 
illustration and will find it à great conven- 
ienee whether he las much stock or not. 

The cart has а drop axle. (A) worked 
over at а blacksmith forge from two dis- 


enrdled buggy axles. It should be left 
standard track width and linve pieces 1 
ft. long inserted near the stubs at ench 


end to form the drop. This is to bring the 
bed nearer the ground. The bed can be 
made of any lumber about the farm «and 
should be just the width to fit into the axle 


A Handy Stock Cart 


nnd 5 ft. in length, and bolted to the axle 
near the middle of the bed. bolt a cart 
handle on the front. and fit the rear with 
two doors amd a strong latch. Mount the 
"whole on *vheels and, according to a cor- 
respondent of the Ohio Farmer, you will 
have'a “stock ehariot' which cannot be 
surpassed, 

This eart can be readily backed up, when 
mounted upon wheels, to any pen, the renr- 
end dropped to the ground, doors closed 
behind, the cart attached to the rear of any 
other vehicle, and the animals transported 
as many miles as desired, with ease. By 
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making the front end-gate and cart ban- 
dle detachable, this “rigging” сап һе 
Wheeled up to the rear of a wagon and 
used for a chute in loading hogs or sheep. 


DEVICE FOR TRUING COLLECTOR, RINGS. 


хь - E 


The maehine shown in the sketch was 
fitted up by a correspondent of the Engineer, 
for troing up badly worn cast-iron rings on 


Machine for Truing Collector Rings 


а б, E. compensated revolving field alter- 
nator. He deseribes its operation as follows: 

The emery wheel is passed across the rings 
while the machine is running slowly. The 
wheel is run at a speed of 3000 revolutions 
per minute by a small motor. It puts the 
rings In fine shape and saves taking the 
head to a machine shop. Then, too, while 
turning the rings they are Hable to get out 
of place, Strips bolted in where the brush- 
holder is taken off and the rig clamped to 
the bolt by two screws, the bottom of the 
casting being split to insure a tight grip, 
Will serve the purpose, 


————— = 


Very few people can draw two different 
pictures simultaneously, but an English- 
man, Sir Edward Landseer, recently proved 
that he could. With the right hand he 
drew the profile of a stag's hend with ant- 
lers, complete, while with the left he drew 
4 horse's head. One drawing was as good 
as the other and the acts of draftsmanship 
did not alternate. 
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Tables Showing the Percentage of Cotton, by 
Weight, on Magnet Wires of Various Sizes 


These Valuable Tables, Which We Have Not Seen Anywhere 
in Print, are Contributed by W. 5. Holmes 
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ТО BLACKEN BRASS 


A—Nitratevof/ silver, 120 grains; water, 5 
опсео [Nitrate of copper, 120 grains; 
water, 5 ounees, Mix in equal quantities 
sufficient to cover the piece of metal which 
has to be blackened. Clennse the brass of 
all grense in hot soda water and dip in the 
above solution, then heat it in an oven un- 
til black enough. 


Tin, one part: lead, one part; bismuth, 
one-half part. Melt together and pour 


through a perforated dish onto a stone or 
metal slab, moving the dish попе as the 
solder runs through and cools, Some prefer 
to use а funnel with а fine orifice instead 
of the perforated dish in pouring the solder 
on slab. 
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YOUNG AMERICA 


HOW TO МАКЕ A MINIATURE WINDMILL, 
Br A. Sheldon Pennoyer.. 

The following description is how a minin- 
ture windmill was made, which gave con- 
siderable power for its size, even in a light 
breeze, Its smaller parts, such as blades 
and pulleys, were constructed of 11-inch 
апап pine on iccount of its softness, 

The eight blades were made from pleces 
1x1!óx12 inches, Two opposite eilges were 
eut away until the blade was about 14 Inch 
iu thickness. Two inches were left uncut 


Fig. 1 
Wiadmill Finished 


They were then nailed to 
the elreular face plate A, Fle. 1, which was 


at the hub enl, 


6 inches in diameter and b пе thick. The 
center of the hub wis lengthened by the 
wooden disk B, Fig. 1, whíeh was nailed to 
the face plate, The shift C, Fig. 1, was 
l4-ineh iron rod; 2 fer Tong, and turned In 
the bearings 4letaile in Fig. 2. J€ was n 
nut from a wagon bolt and was placed in 
the bearing to Insure ensy running. The 
bearing blocks were 3 Inches wide, 1 inch 
thick and 3 inches high without the upper 
half... Both bearings were  mnde in this 
manner. 

Shaft C/was keved to the hub of the 
wheel, by the method shown in Fig. 3. К, 
n staple, held the shnft from revolving in 
the hub. This method was also applied in 


keying the 5-Ineh pulley F, to shaft (G, Fig. 
1) which extended to the ground. ‘The 215- 
inch pulley, I, Fig. 1, was keved to shaft 
C, as shown in Fig. 4. The wire L wasy put 
throuzh the hole in the axle and the two 
ends curved so as to pass through the two 
holes in the pulley, after which they were 
giyen a final bend to keep the pulley in 
place. The method by which Abe shaft C 
was kept from working forward is shown 
in Fig. 5. M, the. Washes, Intervened be- 
tween the bearing block and the wire М, 
Which was passed through the axle and then 
bent to prevent-its falling out. Two wash- 


ҺИ yel 
Searing 


de 


Fig.6 


ers were placed on shaft C, between the 
forward benring nnd the hub of the wheel 
to lessen the friction. 

The bed plate D, Fig. 1, was 2 feet long, 3 
inches wide and 1 Inch thick and was 
tapered from the rear bearing to the slot 
in Which the fan E was nailed. This fan 
was made of t4-ineh pine 18 x 12 inches and 
was cut the shape shown. 

The two small iron pulleys with serew 
buses, Н, Fig. 1, were obtained for a small 
sum from a hardware dealer, Their diame- 
ter was 114 Inches. The belt which trans- 
ferred the power from shaft C to shaft G 
wis top string, with n section of rubber in 
it to take up slack. То prevent it from slip- 
ping on the two wooden pulleys a rubber 
band was placed in the grooves of each, 
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The point for the swivel benring was dë- 
termined by balancing the bed plate, with 
nll parts in place, across the thin edge of 
п board, There a !ij-ineh hole was bored 
in which shaft G turned. ‘To lessen the fric- 
tion here, washers were placed under pulley 
F. The swivel bearing was made from two 
lids of baking powder cons. А section Was 
eut out of one to permit its being enlarged 
enough to admit the other. The smaller 
one, О, Fig. 6, was nailed top down, with 
the sharp edge to the underside of the bed 
plate, so that the !j-Inch hole for shaft G 
was in the center. The other lid, С, was 
tacked, top down also, in the center of the 
board Р, with brass hended furniture tacks, 
В. Fig. 6, which acted as a smooth surface 
for the other tin to revolve upon. Holes 
for shaft С were cut through both lids. 
Shaft G was but 4 Шен м diameter, but 
to keep it from rubbing against the board 
P, а -inch hole was bored for it, through 
the latter. | 

The tower was made of four 1 x 1 inch 
strips, 25 feet long. They converged from 
points on the ground forming an &-foot 
square to the board P at the top of the 
tower. This board was 12 inches square 
and the corners were notched to admit the 
strips as shown, Fig. 1. Laths were nailed 
diagonally between the strips to strengthen 
the tower laterally. Each strip was 
serewed to a stake In the ground so that 
by disconnecting two of ther the other two 
could be used as hinges and the tower could 
be tipped over and lowered to the ground, 
as, for instance, when the windmill needed 
oiling. Bearings for shaft G were placed 5 
feet apart in the tower, The power was 
put to various uses. : 

| 
HOW TO BUILD AN ICE BOAT. 


The season of the ice boat has arrived 
and this exciting sport is’ each year be- 
coming more popular. “Any one with even 
amall experience in using tools can con- 
struct such a craft, and the pleasure many 
times repays the effort. One of the easiest 
ice bonta to build’ is described in Sail and 
Sweep for November, as follows: 

Take two pleces of wood 2x6, one 6 feet 
and the other & feet long. At each end of 
the 8-foot plece and at right angles fo it, 
bolt a piece of hardwood 2x4x12 inches. 
Round off the lower edge of each ріесе to 
fit an old skate. Have a blacksmith bore 
holes through the top of the skates and 
Berew one of them to each of the pieces of 
hardwood. These skates must be exactly 
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A Four-Eunner Ice Yacht 


parallel or there will be trouble the first 
time the eraft is used. 

Over the middle of the -foot piece nnd 
at right Angles to it, bolt the 8-foot plank, 
leaving one foot projecting as in Fig. 1. 

The rudder skate is fastened to а piece 
of hardwood 2x2x12 inches as the runners 
were fastened. This piece should be mor- 
tised 3x4x4 Inches in the top before the 
skate is put on. Figure 2 shows the rud- 
der post. 

A piece of hardwood 1x6x6 inches should 
be screwed to the under side of the 8-foot 
plank at the end with the grain running 
crosswise, Through this bore a hole 1% 
inches in diameter im order that the rudder 
post may fit nicely, The tiller, Fig. 8, 
should be of hardwood, and about 8 inches 
long. 

To the under side of 


the §-foot plank 
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bolt a piece of timber 2x4x22 inches in 
front of the rudder block, and to this eross- 
piece and the 6-foot plank nail 8-їпеП 
boards to make the platform. 

The spar should be 9 feet long and 2% 
inches in diameter at the base, tapering to 


This fits if 


an inch and a half at the top. 
the square hole, Fiz. 1. The horn shonld 
be 515 feet long, 2x3 at the butt and 1 incl 
at the end. 

Figure 4 gives the shape and dimensions 
of the mainsail which can be made of mus- 
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lin. Hun the seam on a machine, 
«bout сей in the hem and 
Пе Coe Te rs, 

Figure 6 shows the way of rigging the 
zaff to the spar. Figure 7 shows the 
method of erotehing the main boom and 


Fig.3. Pig.+. 
E 


put а 
make loops at 


A 
Pa 


Г ft. 


È | IN. 


Fig. 8 п reef point knot, which may come 
in handy in heavy winds. 

Make yonr runners as 
and if a blacksmith will 
stec] runner for you, so 
will he your boat. 


long as possible, 
make an iron or 
much the better 


Telegram From New York to Chicago Travels 
24,000 Miles 


Who Can Tell How Long This Message Was in Going from Its 
Starting Point to Its Destination ? 


During the first terrific storm of the sen- 
gon which swept the Fast and cut off all 
communication. between Sew York and 
western points, a littl message, two words 
only, was sent from the New York stock 
exchange to LaSalle 56, Chicago, by a new 
route, to be sure, but one which was won- 
derful.in that every section of it was equal 


to the emergency, The message, “Маг. 
ket higher,” first crossed the Atlantic 
from New York to London by = cable, 


was wired to Suez, sent to Bombay, burried 
to Hong-Kong and then to Yokohama, was 


папі cabled under а mighty ocean, this 
time the Расе. vin Honolulu to San Fran- 
cisco, where the telegraph ngain took up its 
brief story and rushed it on to Chicago. Hy 
the same route the answer, “Give us some- 
thing,” was sent back. And on the two lit- 
tle messages there was more thon $50 cable 
tolls. 

The message left the New York stock ex- 
change at just 10 а. m. and arrived at La- 
salle street, Chicago, at 11:45 а. m.  Al- 
lowing for differences in time, how much 
time did its trip occupy? 
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ORNAMENTAL METAL GUARDS FOR 
ОРЕМ FIREPLACES AND HOW 
TO MAKE THEM, 


The making of metal fire grate fronts has 
proven to be a very interesting and profit- 
ible occupation for boys in recent times, 
Mot long ago it was sufficient for the ingen- 
ious youth to turn out juvenile windmills, 
toy houses and various little Knickknacks 
for amusement. The modern Ind wants more 
than this, He desires to turn some of his 
product into cash. Therefore we present 
some of the patterns of fire grates which 
boys have made aml ean make again from 
scrap iron, with few tools and devices, and 
find n ready market for the same as soon 
as they are made. Fig. 1 is a sketch of a 
form of fire grate bar or front that is con- 
structed with а series of circles of strip 
metal The best way is to go to the hard- 
ware store or iron dealers and buy a quan- 
tity of 44-inch, !4-ineh and 34-ineh iron, 
about an 14 to 3-16-Ineh thick. In fact, 1-16- 
inch metal would do in many enses where 
the parts are worked out small in size. The 
l;.ineh metal is very strong. Then after 
getting the supply of strip metal in stock, 
procure the usual type of metni workers 
hammer, a cheap anvil, a 9-pound vise, a 
cold chisel, a Ше or two, nnd a round plece 
of shaft iron, about 3 Inches diameter and 2 
to 3 feet long. This piece of iron is repre. 
sented at B, Fig. 2. 

The iron is held in position by means of 
the straps of metal C, C, which nre. bent 
over the shaft tightly and grip the board 
base with set or lag screws as shown. The 
wooden base should be about 2 inches thick 
and large enough to make п good support 
for the iron shaft. The process of bending 
the rings in this way is as shown. The piece 
of strip iron is grasped nt I Then with the 
hammer the iron is gradually worked cold 
about the mandrel as at E until the perfect 
form is acquired, After the form is fin- 
ished, the strip at the terminus of the ring 
is eut off. In order to get п stendy base 
the wooden part may be bolted to a bench, 
In Fig. 3 is shown the method of clipping 
off the completed ring. The cold chisel is 
held upright, and by delivering several 
blows with the hammer upon the same, the 
point is eanused to chip through the metal 
and release the ring. The shaft or mandrel 
is marked С. The cold chisel is indicated at 
I and the position where the hand grasps 
the strip is at H. The final operation in 
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shaping the ring is by driving the protrud- 
ing cut, lip down, to the common level of 
the opposite point, thus giving us the fin- 
ished ring with the lips closed on the 
mandrel as at J, Fig. 4. These rings can be 
turned out in this way very speedily. The 
next operation involves the process of unit- 
ing the rings in the plan to shape the de- 
sien. The design work is often worked out 
апела and followed. Some become so 
proficient that they can develop a design ns 
they proceed. 


Fiz. 1 is a design of erate front used for 
various purposes in connection with grate 
fires. The series of rings are united by a 
rivet between each at the joining point. 
With thin metal the holes can be punched 
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with an iron punch and hammer on an anvil 
where there is n hole to receive the point of 
the punch after the punch penetrates the 
metal. For the heavier forms of metal a 
drill is necessary. А metal drill and brace 
сап be purchased very cheaply for this 
work. After drilling the holes, the parts 
are erected and the rivets inserted and 
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headed up as each addition is made. Thus 
the series of rings are united and then the 
side pieces are similarly riveted. The 
points at the top are then worked out and 
joined on. These points are filled down to the 
necessary taper after the union is effected, 
The finishing work involves smoothing 
rough places with а file and painting. 
Asphaltum makes a good black finish. Some 
of the best designs of grates are bronzed. 


and 
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Some are silvered. The different designa 
ure finished as desired by customers, 

Fig. 5 is another design of grate in which 
the process of shaping the rings is like 
that in the first design. There are some 
ИЕ circles in this pattern and these are 
framed by shaping the same about the 
mandrel with the hammer. In order to get 
the shoulders close and the circle complete 
it Is necessary to heat the metal. А coke 
lire сап be made in m hole /in the 
s round. Then procure a tin Шор ре 
blow the flame against «the metal 
at the point to be bent. This metal will 
become red hot very soon, and ean be bent 
readily against the anvil) and the circular 
form. Let the metal cool off on the ground 
after heating. Fig. 6 is another design 
Which can be wrought out. Ihe middle ad- 
justment Is wire screen work which may 
be bought at a hardware store and set into 
the position shown. Fig. 7 shows n chip- 
ping off device useful in connection with 
this work.) Metal ehippers can be bought 
at any tool store. The chipper is placed in 
the jaws of the vise as at К, and secured 
there. The strip of metal in process of cut- 
ting is marked М. The hammer head 18 
enused. to strike the metal just over the 
cutting edge of the chipper. The quick, 
hard blow cuuses the cutting ейде to pene- 
trite far enough to sever the piece. Bend- 
ing cold with a wooden form is done as in 
Fig. 8. The wooden form is marked Р and 
is about 8 inches wide nnd 7 inches high, 
forming a one-sided oval shape. There is a 
pin К set Into the base board of the oval 
form and the strip of metal for bending is 
grasped at 5 and the other end is inserted 
back of the pin R. By applying pressure, 
the strip of metal is bent to the form. 

Fig. 9 shows the hour-glass wood bend- 
ing form, made by selecting a piece of hard 
wood block, about 6 inches square and 
boring through with an inch bit. Then the 
hole is shaped hour-zlass like. The view is 
а sectional one. The block is placed in a 
vise and the strip for bending is inserted 
as nt T. 

The strip of metal is grasped at W and 
can be bent to various forms by exerting 
pressure. Fig. 10 is nnother type of fire- 
place front, constructed by uniting the 
shaped metal pieces, In fact an almost 
endless variety of designs can be wrought 
out after the start is once made. А good 
улу to figure the price on ihe grate is to 
add up the costs of the parts and charge 
about 12 cents per hour for the work, 
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| Offer a Dollar’s Worth Free 


- Inside Nerves! 


Only one out of every 98 has perfect 
health. Of the 97 sick ones, some are 
| ‘ridden, some аге half sick, and 
somè are only dull and listless. Ent 
most of the sickness comes from acom- 
mun couse, The nerves are weak. Not 
the nerves you ordinarily think about 
—not the nerves that govern your поте» 
ments and your thoughts. 


But the nerves that, unguided and 
unknown. night. 


apparatos—regulate your liver—oper- 
ate your kidneys. 


These аге {һа nerves that wear out 
and break down. 


It Сове по good to treat the ailing ог. 

gan— irr ar heart—the OT- 

| dered теге rebellious stomach— 

| the deranged kidneys, They are not to 

blame. But go hack to the nerves that 

éontrol them. There you will find tha 
sent of the trouble. 


There is nothing new about this— 

| nothing any physician would dispute. 

But it remained for Dr. Shoop to appl: 

this knowledge—to put it to praatica 

| use, Dr. Shoop's Restorative is the 

| result of a quarter 
| along this тегу line, It does not do 

the organ or deaden the pain—but it 

| does go at once tothe nerve—the inside 

nerve—the power nervre—and builds it 

up, and strengthens it and makes it 


Dr. Sho 


I know of a remedy for certain forms of illness 
that brings the utmost relief that medicine can. 
I am во sure of it that to any ailing one who has 
nottried it, I will willingly givea full dollars 
worth free to test. | — , 

My offeris born of confidence unlimited. I 
ask no deposit--no promise. There is nothing to 
pay, either now or later. Thedollar bottle is free. 

Mine is no ordinary remedy. It represents 
thirty years of experiment—thirty years at bed- 
sides—in laboratories—at hospitals. Thirty years 
of the richest experience a physician can have. I 
tell below wherein my remedy differs, radically, 
from other medicines. | 

My offer is às broad as humanity itself, : For 
sickness knows no distinetioninitsravages. Апа 
the restless patient on а downy couch 18 no more 
welcome than the wasting sufferer who frets 
through the lagging hours in a dismal hovel. . 

[ want no reference—no security, The poor 
have the same opportunity asthe rich.—To, one 
and al Isay "Merely write and ask." I will 
tend you an orderon yourdruggist. He will give 
you free, the full dollar package. 


и | day, keep your | 
heart in motion—control your digestive | ,.. 


Statement of min 


| my ex | 
you a full dollar's worth freeif there | Wis. | 
| were any misrepresentation? Could 
y-of endeavor 


Many Ailments-One Cure 


I have called thesethe inside nerves 
forsimplicity'g5nke. Their usual name 
ig the "srmpathetic" nerves, Physi- 
cians cull them by this name because 
each is in close sympathy with tha 
others. The result is that when one 
branch is allowed to become impaired, 
the others weaken. That is why one 
kini of sickness leads into another. 
That is why cases become "complica- 
ted." For this delicate nerve is the 
most sensitive part of the human вуз: 


ЦА 
Does this not explain to you some of 
the uncertainties of medicine—is not a 
good reason to your mind why other 
kinds of treatment may hare failed? 
Don'tyou see that THIS is NEW in 
medicine? That thisis NOT the mere 
patchwork of a stimulant—the mere 
soothing of a narcotic? Don't you see 
that it goes right to the root of the 
trouble and eradicates the causa 
Hut I do not ask убо to take а single 


balieve a wo 
tried my medicme in 
née absolutely, Could I offer 


let you goto your druggist—whom you 
know—and pick out any bottle he has 
on his shelves of my medicine were it 
not UNIFORMLY helpful? Could 


AFFORD to do this if I were not rea- 


o not ask you to | full 

say nntil you hare | bottle address 

trown home at ce 
4553 hi 


I | which 


Simply Write Me 


The first free bottle may be xz ds ta. 
effect a eure—but I do not promise that.. 
Nor do I fear alossof possible profiit if 
itdoes. For such atest will surely con- 
vince the cured one beyond doubt, or 
disbelief, that every word I say is true. 
The offer is open to everyone, every. 
where. But you must write ME for the 
free dollar bottle order. All drag sts 
donot grantthe test, I will thendirect 
you to опе that does, He will pass it 
down to you from his stock as freely as 
though your dollar laid before him. 
Write ae the order today. The offer 
may по remain open. I will send you 
the book you Ask for beside, It is free. 
It will help you to underatand your 
cage, What more can! do to convince 
you of my interest—of my sincerity? 


For а free [7 anise 
order for а |Hook 1 ор Dyspepsia. 


dollar | Book 2 on the Heart, 
Book 8 оп the Kidneys. 
Book 4 for Women. 


асіпе, 


State Book 5 for Men, 
Book 6 on Rheumatism. 


book 
you want. 


Mild eases, are often cured with ona 


sonubly SURE that my medicine will or two bottles. For sale atforty thous- 
help you | and drug stores. 


ops Restorative 
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HISTORY OF IRON WORHING. 


Read before the National Railroad Master Blacksmiths’ Association by W. wW. 
McLellan, of Denver, Colo.l 


I might theorize on iron from the atom, that we 
cannot see, to the mountains of ore that rear thelr 
hens toward the clouds. But this is not neces- 
sary. Suffice lt to say И is the most generally dif- 
fused ore on the earth's surface. It accommodates 
ltself to our wants and deslres. It is equally ser- 
viceable in the arts and selences; in peace and war. 
The same ore furuishes the sword for the soldier 
and the plowshare for the farmer; the anchor and 
chains that enable the navies of the world to ride 
in safety through tie heaviest gale; and the mon- 
eter cannon that sends with lightning speed its 
death-denaling messenger of steel to destroy them. 
Without its use the pralses now so universally sung 
of Columbus would never have taken voice, For 
Columbus with all his will-power and rellglous en- 
thusinsm would wot have attempted to travel а 
breakless ocean without the ald of п mariner's com- 
pass, for which по other metal has been found to 


First Iron Furnace in Ohio. 


accomplish what Its almost living, moving finger, of 
iron has done, And the most distinguished sclen- 
tists say that И Is the only metal that is friendly 
to the human frame, And go general has dts use 
become that we have been for several years the 
largest users of iron and steel in the world, our con- 
gsumptlon per capitu averaging 220 ]b. for each man, 
woman aml child in the United States, The history 
of a metal so generally used and of. such valme 
must be of interest. 

I cannot claim for it an American origin. For 
Its carly history we must go/buek tw the birthplace 
of the human ruer. Asla and the northern parts 
of Africa, near Asia, where Tubal-Cnin, the seventh 
їп generation from Adam, we are told In the Book 
of Genesia, wos an instructor of every artifice; In 
iron, or, йв we would. say nowadays, the first fore- 
man blacksmith. Кош this we may reasonably sup- 
pose that it Is here that Aron was first manufac- 
tured and used for practical purposes, 

The Egryptlans, whose existence ns a nation dates 
from the seéond generation after Noah, were famil- 
lar with its manufacture and use. 

Herodotus tells of the Iron tools used in the con- 
struction of the Pyramids. From the ruins of Mem- 
phis and Thebes, cities so old that their origin has 
been lost In the mist of the past. have been taken 
from where they must have lain for 2,000 years 
some of the finest specimens of early iron to be 
found in the British museum. 

The use of iron and the art of manufacture was 


carried on at a very early day in the southern and 
western portion of Arabia. ТЕ Is likely that they 
derived thelr knowledge from the Egyptians) for the 
ruins of extensive iron works of undoubted Egyptian 
origin were discovered near the wells of Moses on 
the Peninsuln of Sinai as late ns 1873. оп was 
known to the Chaldeans, Babylonians and Assyrians 
contemporary of the early Egyptians./ Chaldean 
luscriptions show that iron was known to the most 
Ancient of Mesopotamia. In the ruins of Nemea 
many articles of iron Пате been found, together with 
inscriptions of its uses In the Hritish museum 
there is a saw and pick taken from these ruins. 

The Book of Job, supposed to relate to a period 
between Abraham and Moses, has many references : 
to iron; yes. even to bars of iron. For many 
years I had fondly held the hope that the pan was 
certainly an American Invention, but we find Job 
speaking of it prior to the time of Moses, 

Perhaps Solomon was right when he sald there 
is nothing new under the sun. After the Israelites 
come into the Promised Land, frequent mention Is 
made of iron pnd its use in agriculture and for 
weapons of war. "Those who are conversant with 
Bible history wil recollect that In describing the 
armor of Gollath it 18 sald that his spearhead 
welghed 600 shekels of Iron (about 19 pounds). 

Axes, saws and harrows of iron are mentioned in 
the time of David, and axes, hammers and tools 
of iron in the reign of Solomon. In Eccleslates 
we redd that if the iron be blunt and he do not 
whet the edge, then must he put to more strength. 
We could not describe a dull chisel better to-day. 
A thousand years before Christ, David, prior to 
bLullding the temple, secured iron walls for the 
doors and gates, and In hls Instructions to his sou 
Solomon he says that he had iron in abundance, 
While realizing ith value, it is an open question 
whether or nor the Israelites were workers of iron, 
for we read that Solomon sent to Hiram, King of 
Tyre, for à man cunning to work iron. The Chal- 
deans were famous for the flne quality of thelr iron 
nnd steel Herodotus, in the fifth century, before 
Christ, speaks of them as a nation of iron workers. 
The Persians, long before the Christlan era, were 
workers of iron, and no man could be king whu 
had not forged and tempered his own weapons of 
war. Iron and steel of a very fine quallty are still 
made in Persin. 

Indla, at a very early period, was acquainted with 
lta manufacture, When Alexander defeated Foras, 
one of the Ponjah kings, in the fourth century, be- 
fore the Christian era, Poras gave him as a rünu- 
som thirty pounds of steel The steel at that time 
made if unsurpassed to-day. The Damascus blade 
is. ag It wae 1,000 years ngo. the equal of the best 
in the world. That the natives of India excelled 
in the forging of iron, as well as the working and 
tempering of steel, is елку of proof, for to-day, at 
the principal gate at the temple of Кага, near 
Delia, stands а wrought-lron pillar sixty feet high, 
sixteen feet nt the base, and welghing over seven- 
teen tons Ап inseription in Sanskrit assigns its 
erection to the tenth century before Christ. In the 
ruins of Indian temples have been found wrought- 
{гоп beams similar in size and appearance to those 
used in the present day. 

How those people who appenr not to have had 
any of our modern appliances for handling such 
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SIMPLE ALL OUR 
T: OUTFITS СОМ. 
MD ] PLETE IN 
PRACTICAL | EVERY DETAIL 
No Electrician Very Best 
Needed to Install r^ 
or Operate Use 
| Ў | шм all the Time 
Large Outfits as Every 
for Any Size Place, Outfit Includes a 
Launch or Yacht Storage Battery 
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are the recognized standard for accuracy, work- 
— dd and finish. Whether you use tools to earn your daily 
| bread or for amusement and relaxation from a different vocation, it pays 
| to use GOOD tools. You get a better quality of bread and a good deal 


more pleasure. 


USE STARRETT TOOLS 


We make hundreds of different tools. Ours is the largest 
plant'in the world where nothing but fine mechanical tools are 

| made. All these tools are fully described and illustrated in our 
Catalogue Мо, 17АР, which you may have by sending us 
your address. There із а good deal of valuable information 
in its 176 pages which it will pay anyone who uses tools 


to have. 
THE L. S. STARRETT COMPANY 


ATHOL, MASS., U. 5. A. 
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lve Org them is a 


large bodles of metal comit 
question yet unsolved, 

The period in which its manufacture was begun 
in Chinn is uncertain, But Phling, the elder, who 
wrote In the first century of the Christlan era, says 
that none shall match in goodness the steel that 
cometh from China. We proudly speak of this ns 
the age of fron and steel. And yet, through its use 
principally we think Asia, Africa and Egypt be- 
сате the wealthiest nations of antiquity. But, as 
they eensed to manufacture iron, thelr civilization 
And  magnificence faded. Egrpt, for 2,000 years, 
has not made iron, nnd in all Asia and Africa there 
is probably less iron and steel made than on her 
borders twenty-five centuries ago, when Babylon 
was the glory of kingdoms, the beauty of the Chal- 
dean excellency. 

From Asia the manufacture of iron spread to 
Europe The first authentic history of the use of 
iron dates from about 776 years before the Chris- 
tian era, But the poetry, fables and mythology of 
the Greeks have transmitted to us manr references 
to iron long prior to this date, 

It was claimed that the burning of the forests 
on Mount Ida. in Creta, accidentally communicate: 
to the inhabitants the art of obtaining iron from 
the native ores, This, like the story of Wuleantae 
and hls famous forges on the island of Lemanus, 
may be fabulous, but the metal was во valuable 
that the people ascribed its manufacture to the 
pols. 

The poems of Homer, claimed to have been writ- 
ten prior to the era of authentle Grecian History, 
make frequent mention of iron, and the art of 
hardening and tempering is fully described in ref- 
erence to the plunging of Ulysses" fire-brand into 


the smith who plunges the loud, Kissing axe Pre 
cold water to temper И, and add, “For hence fs 
the strength of iron" . But it must have been corm- 
paratively scarce and valuable: For at the ecele- 
brated games of the Greeks we read that Achllles, 
іп an address to the competitors, holding a piece 
of iron in his hand, says: 

"Stand forth who ere will for this contend, and 
If broad flelds and riches be his, this mass will last 
him шапу years. The, man who tends hls tock or 
guides his plow need mot be sent to town for Iron, 
he will hare 1t here.” 

At later date "Lrceurgus" allowed nothing tit 
bars of топ to pass for money. Shortly after this 
ther worked the iron bars up into quolts, and he 
who in the games lost hls quoits lost his fortune. 

During the time of 'Sophoeles," about four and 
one-half centuries before Christ, the Greeks turned 
their knowledge of the working of iron and steel to 
the forging of weapons of war, notably the sword, 
and e are told that the father of Demosthenes, 
the greatest of Grecian orators, was a blacksmith 
who made swords, 

About this Ише the Mediterranean country had 
discarded the bronze wenpons and adopted steel. 
During the next 100 years great strides must hare 
heen made in the use of iron, for in a description 
of one of the war ships bullt br Archimedes for 
King Него of Syracuse, we are told that to cach 
of the three masts were attached engines which 
darted iron bars and masses of lend against the 
enemy. The sides of the ship bristled with iron 
spikes, and of the twelve anchors, elght were Iron. 
The Greeks were great teachers, and the early Ro- 
mans were among her pupils We read that iu 
one of the early wars between the Romans and 
the Etruscans, among the conditions exacted by the 


the eres of Polyphemus, an act likened to T of 
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Romanus from using tron except for agricultural pur- 
poses, 

As late as 390 years, before Christ, when 
was about to be ransomed by the Gauls by a large 
payment of gold, Cameleons, the dictator, de- 
manded, saying that Rome should be ransomed with 
iron and not with gold. Were he living in the west 


or south to-day we would be safe in clalming that | 


he would favor the free and unlimited coinage of 
silver nt а ratio of 16 to 1. | | 

The Romans, ln extending the arts of their ad- 
vanced civilization, gave special eneonragement to 
the making of iron and steel Spaln, that for 204 
years past has been 
her load of debt and superstition, was, during the 
time she manufactured iron, the strongest and 
haughtiest queen among the mations. 

Toledo was famous for its swords prior to Ив 
oceupation by the Romanus. The iron industry of 
Bpain was the first In the world, and for some hun- 
dreda of years after the Romans obtained а foot- 
hold, Ив prominence survived the downfall of the 
Roman power and flourished under the subsequent 
rule of the Visigoths. | 

The Moors, who became masters of the greater 
part of Spain at the beginning of the eighth cen- 
tury of the Christinn era, were noted manufacturers 
of iron and their workmen were eagerly sought after 
by France and Germany. 

France made slow progress ш the making of iron, 
perhaps owing to the fact that her ores were poor 
in comparison With those of Spaln, near by. 

Iron was used gat a very early date in Britannia: 
for Julius Caesar, in speaking of the inhabitants of 
the southern part of Britannian, says thelr anchors 


were fastened with fron chains, and that the 
benches of these vessels, on which the rowers sat, 


were fastened with Iron spikes of the thickness of 
а man's thumb, 

When William, the Norman, invaded England he 
Wis gecompanled by many men who were armorers 
and skilled workers In iron. 

The Germans were a little late In adopting iron 
for weapons of war, and at a time when other nn- 
tions realized its value, our German friends, like 
some of our friends of the present day, went to 
battle with a wooden club. However, she ls no 
longer slow, 

The iron Industry in Sweden existed ав early ав 


the thirteenth century, at which date one of the 
Knudlsons Wie а note] Iron worker, 


In Rusela we first hear of it in 15609, at which 


time the English obtained the privilege of seeking 
for and smelting iron ores on conditlon that they 


should teach the Russians the art of working the 
metal. They were apt scholars for many years. 


Rome | 


staggering backward under | 


They have produced a sheet гоп considered superior | 


to that made by any other nation, 

The manufacturing of iron by the Britains prior 
to the Roman Invasion la in. doubt, but the Romans 
during thelr occupancy increased it. Large heapa 
of cinders, old аз the Homan era, have been found 
in many parts of England,,once occupled by the 
Romans, But it must hare mide slow progress, 
for in 1317 the Scotch would start out on a preda- 
tory expedition to steal, iron, as thelr descendants 
would start out some hundred years later to steal 
cattle. In both cases ther were generally success- 
ful. 

smiles sara England owes much to iron workers. 
In Anglo-Saxon times they were treated as officers 
of the highest rank; their persons were protected br 
a double penalty. He who killed an iron worker 
was first hung and then quartered. I am afrald 
that with the knowledge some of you have of iron 
workers you may think such punishment a little 
severe. William the Conqueror was thelr especial 
patron, he going so far as to say that the battle 
of Hastings was won with the good swords they 
had made Шш. 


(Continued on page 162.) 
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During the latter part of the fourteenth and dur- 
ing the fifteenth century, the wrought-iron work 
produced surpasses in beauty of design and elegance 
of finish anything -of the present day. 

Previous to 1748 chareoal had been universally 
employed in making iron, but at this date the first 
coke furnace was bullt in England. With the adopt- 
ing of coke from mineral coal for smelting ore, com- 
menced the wonderful progress that has been going 
on for 150 years past, Perhaps the most important 
matter of the elghteenth century was the attention 
pald to machinery os a substitute for hand labor. 
England, quick to appreciate the value of labor- 
saving machinery, very soon took first place as the 
chief manufacturing nation of the world. An Amer- 
lean writer says to England and Scotland is the 
world indebted for the inventions that gave fresh 
impetus to the making of irom in the eighteenth 
century. Darby, Smeaton and Cort were English- 
men, Watt a Scotchman. 

And it is further indebted to the same countries 
for most of the Inventions of the present century 
that have cheapened iron and ‘made steel almost 
universal Stephenson, the Englishman, improved 
the locomotive in ТЕТ. In 1895 tho first passenger 
railroad was opened in England, Stephenson's loco- 
motive pulling the train. / Nellson, a Scotchman, 
invented the hot blast; Nasmyth, the steam ham- 
mers, And Bessemer, the Englishman, invented the 
process that bears his name, and which is to-day 
the flower of meteorological achlerements. 

We will now in n hurried manner sketch the 
history of iron In the United States. 

North Carolina first gave to Europeans the knowl- 
edge that iron ore existed within the limits of tho 
new world. The discovery was made in 1585 by 
Ralph Lane, the leader of that first expedition that 
attempted to plant an English settlement on the 
Atlantic const. The historian of the expedition 
Baye: “We found near the water side the ground to 
be rocky, which, on examination by a mineral man, 
was found to hold rich iron ore." 

No nttempt was made to utilize the discovery 
and iron bid been made in many of the other pol- 
onles before it was first made in North Carolina. 

On the 10th day of April, 1608, a ship owned by 
the Virginin Company of London, commanded by 
Captain Christopher Newport, sailed from James- 
town. Bhe was loaded with sassafras, cedar posts, 
тїшїї logs nnd “cause of Joy to the world." the 
balance of her cargo was iron ore, Forty days after 
she arrived in England, where the ore was smelted 
пп the product, seventeen tons, was sold at £4 per 
ton to the East India Company and br them 
shipped to India. Is it not. a little strange that the 
first Iron produced from the ore of the new world 
should have been sent to almost the first place In 
the old world where its history commenced? 

A few years later, In 1619, the Virginia Company 
of London sent John Beverley with a number of 
skilled workmen to Vireinia to erect iron wWorks 
nnd develop the ore deposits, They were ready to 
нагі up when, on the 22d of March, 1622. the In- 
dian massacre took place, Beverley and his com- 
panions were all killed, the works were destroyed 
and thus ended disastrouslvr the first attempt to 
make iron im America, It was not until the eight- 
eenth century that Virginia fulfilled the expeetation 
entertained of its tron producing capacities by the 
ер; but foiled, Virginia Company of Lon- 
on. 

Near the present city of Lrun, Mass.. then the 
Province of Massachusetts Bay, in 16043, were ев- 
tablished the first aneceseful iron works in the new 
world. Governor Winthrop was a leading spirt in the 
enterprise. Their capacity was about a ton a dar. 
But owing to an overflow from their dams and a 
fear on the part of the settlers that they would 
cause а scarcity of timber, the company was involved 
in frequent litigation, So that Instead of drawing 
out iron for the country’s use, there was hammere] 
out nothing but lawsuits, which eventually caused 
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them to cease work. So thus араш ended in finnn- 
cial failure the efforts of the second London Com- 
pany to make гоп in America. Before leaving this 
pioneer let me say that the first iron casting made 
їп the new world was made at this furnace, It waas 
a small iron pot, but capable of holding about a 
quart. It has been handed down as a family heir- 
loom. A few years ngo when I visited Boston it 
was on exhibition at the old South Church. 

I am patriotice enough to say that I felt more 
pride in drinking water from this old iron cup, 
handed me by a New England mother, than 1l 
would had I drank the rarest wine from the golden 
goblet of a king. Two hundred and forty-one years 
ngo, October, 1653, the settlers of Massachusettes 
Bay had begun to regard themselves as New Enz- 
landers, The leaven of Independence had begun Из 
work, for we rend that on the first of October, 1002. 
n town meeting was held at Taunton, the result of 
which was the starting of the Rayhan Blomary, 
afterward well known as the Leonard iron works, 
which were so well managed that in 1865, or for a 
period of 200 years, they were still in successful 
operation, and conducted by the descendants of the 
original owners, I am sorry to вау that now these 
works, the oldest iron works of the new world, are 
їп а dilapidated condition, 

I think of them as a shrine where the lron work- 
ers of America, nnd, in fact, all good citizens shou:d 
turn, and if they do not worship they should at 
least admire the genlus of those noble men who 
successfully blazoned an iron rond on which we are 
traveling to national greatness, 

ош =ч — о 


THE TROUBLED МАМ. 


He looked like a man who would be sure to over- 
turn the first plank he came to Ш he thought there 
might be trouble under it, and his looks probably 
didn't do him an injustice, for he deliberately went 
Into the smoking car, when there were plenty of 
sente in the coaches, Sitting down behind a man 
whose head showed but little above the back of the 
sent and who was so busy pulling at a clgar that 
he had not looked around, the trouble hunter moppeil 
his brow and looked as If he regarded И mss an 
insult to him personally that the wenther wos 80 
hot. Не apparently had no intentlon of smoking, 
and hls expression clearly indicated that he couldn't 
quite understand why the other men. in the car 
had not put up their pipes and thrown away thelr 
cigara when he entered. A whiff of smoke emitted 
by the occupant of the seat in front дш wafted 
back, and he screwed up his countenance horribly, 
at the same Ише waring his arms as if Ие bad been 
а windmill. 

A moment later there was а further output from 
the man in front, nnd the gentleman with the griev- 
ance gave up trying to be patient. 

"Look here," he sald, tapping his tormentor—not 
very gently—on the back of the hend, "your smoke 
is blowing in my face," 

“Is itt the man In front asked, permitting his 
head to roll over on the side, во that he could 
obtaln a one-eyed glimpse-^of the aggrieved person, 
"I wish it wouldn't." 

He resumed his former comfortable position nnil 
went on smoking.  Presently anothen whiff was 
swept backward. 

"Bay," protested the one with the unhappy look, 
‘sour smoke's blowing back here again.” 

"If. theres а judge aboard you mlght get 
injunction." 

"Is that the way you answer a gentleman?" 

UN ON 

“Well, I demand an apology." 


иШ 


“All right.” 

"Hut it isn't all right. Your &smoke's blowing in 
my face." a 

The man In front sat пр. When he did so a 


pair of broad, strong shoulders come into view, and 
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| (Continued from page 183.) 
he carelessly Hung over the back of his seat a long 
arm with a fist on the end of it that looked as if 
It might easily dent the alde of a battleship, 

"I ва! your smoke was blowing In my face.” 

The man with the fst took а long pull and blew 
а few rings into the other's twisted countenance, 
after which he stood up, sarlng: 

“Then why don't you take your face out of here? 
гын have seats for old ladies In the саг back of 
this.” 

Owing to the fact that even a man with a dis- 
ordered liver may be able to take а hint when it 
is а good plain one, there was no fight. But there 
was & vacant seat in the smoking car, 


TO MANUFACTURERS, 


If you could make anotoer article without further 
Investment in machinery, with no additional over- 
head expenses, and sell it through your present sell- 
lng force, wouldn't the profits be “velvet"'? 

Haven't you some machine that ів busy only part 
of the time uud might as well be busy all the 
time? 

Wouldn't another model or something to meet 
competition make it casier for your salesmen? 

If you are selling hatcbets, either by talk through 
the malls, or by word of mouth, couldn't you sell 
axes and icé-picks at the same time and without 
additional cost? 

Could rou utilize that piece of waste material by 
making something from И? 

Are you equipped for press work and buy your 
castings on the outside, but trying to sell an article 
made entirely from cast Гоп, and meet the prices 
of your competitor whose SPECIALTY is making 
CASTINGS? 

Are you making a good article that doesn't sell 
ан readily as you expected? 

If you enjoy à patented monopoly, wouldn't von 
like to have first choice of all the new things which 
might destroy your monopoly? 

There is something somewhere that would be a 
help to your business if you only knew what it is 
and where to get it. * 

We search the world for new things, or old, ap- 
plicable to the manufacturing business. New spè- 
clalties and Improvements for old ones, | 

If there Is anything you want to make we will 
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The device above Illustrat- 
ed is an electric fuse replacer 
invented by Mr. Н. G. Addie, 
of Cresco, Iowa, It is espe- 
cially adapted for use on 
electric ears where the fuses 
йге frequently burned ont, 
and where it is desirable to 
place п new fuse In position 
without loss of time, The 
Invention consists in provld- 
ing а magazine of fuses whieh 
cin be sucerssively placed in 
operative position br merely 
pressing down a lever, the 
fresh fuse forcing ont the 
burned fuse. The parts are 
properly Insulated and are so 
arranged as to be accessible 
nt all times, The eost of 
equipping cars or other ар- 
paratus with this fuse re- 
Placer is nominal. 
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FIRST PIPE SMOKED IN ENGLAND. 


The frat pipe стег smoked In 
England was the one / brought 
back from America. by Bir Walter 
Raleigh, who introduced the smok- 
ing of tobacco to white men. The 
Interesting rele 19 now owned bF 
the Prince of Wales This Is the 
pipe constantly smoked by Ralelgh 
While writting, hia. “History of the 
World." 
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WOULD MAKE VESSELS HAHNACLI.PROOF. 


The slimy coating on the scales of fish has been 
the object of investigation by a Chicago man for 
some time past. The man belleves this coating to 
be the secret of the jish’s agility and sustained Ife 
In the water, and has at last produced а compoal- 
thon which he claims is identical with that on the 
Beales and which, if applled to the bottoms of ves- 
Belg will render them impervious to barnacles, The 
composition Is also said to be molsture-proof and a 
preservative. If what is clalmed for the composi- 
tion be true, the speed of shipas would be greatly 
Increased by Ив use. 


— щи 
The other fellow's experience may be your teacher, 
Shop Notes glres many handy little kinks the other 
fellows have tried and found helpful Paper covers, 
vO cents, 


DUCKS FLY FAST. 


We always did suspect that a ild duck conld йу 
faster than a gun can carry, and the speed of а 
grouse when he rises unexpectedly is phenomenal, 
but the following instance taken from the Man- 
chester, М. H., Union, certainly establishes п record. 

“While gunners are scouring the woods In search 
of game, the employees of Kendall, Hadley & Co.'s 
sash and blind factory at Goffstown remain at work 
nnd the game comes to them. 

“The latest Instance of thls kind Is that of a 
plump partridge, which flew in at the south door of 
the factory, smashing the glass Im the engine room 
door, and flew between the spokes of the rapidly 
revolving Ву wheel of the engine. 


"Having performed these remarkable stunts, the 
bird alighted on the top of a cupboard, where lt was 
captured." 

To cap the story of the partridge and fly wheel, 
а correspondent sends the following to the Engl- 
heer: Recently a sparrow flew Into the engine room of 
the Bates Machine Co, at Jollet, Ill, and went be- 
tween the spokes of the two revolving fly wheels of 
the engine—and Is fying ret. The two band- 
wheels are about 18 and 20 feet In diameter and 
are set close together on the same shaft. One 
drives rhe shafting of the shop: the other the Artna- 
mos for lighting. 


DRAFTPHOBIA. 


An extremely odd man was Timothy Quinn: 
He hated fresh nir as a parson hates віп. 
He managed to live, notwithstanding his fears 


GAS G GASOLINE 
— ENGINES 


Or аа drafts and dampness for thirty-three | 2, 3 and 6 Н. P., Vertical 

He always insisted, and thought he was right, a 8 Н. Р. up Horizontal... 

Upon having each door nnd window shut tight. | 1 | Th 

He took во much care of his health that Пе died = every engine built by up is of the high. 

From a cold which he caught іп an open-car ride. T МГУ? уре obtainable. Шага an 

i BE 7, "ffc he 

His folks had him cremated and walted thelr turn s cw. a prom nent features of CAPITAL EN- 

To take home his ashes to place in an urn. е, EN 

As the oven was opened, all heard a volee roar B, 52 oline "Engines, cur Catalog Р will 

From within: ‘There's a draft! Oh, please close ee show you wl polarity. for all purposes, 
that door?” a рН daily in popularity for all pall purposes, | 


| а ш : Write for 1t today--1t 
—Town Topit 
—4 9———————— |, | CAPITAL GAS ENGINE CO., Indianapolis, Ind. f 


RUBBEH NECK LAUNDRY. 


Cellulold, or as they are better known, rubber col- 
lars, nre more generally worn than most people supe 
pose, Now an enterprising laundryman announces 


his place as a н. € laundry.” — | NOTHING BUT THE 
— — — BEST 


DHIVEHLESS ENGINES. EVER GETS INTO OUR 


GASOLINE ENGINES 


All samall wearing parta are of hardened tool 
| Ün every piece the work in —— 

than prema necomanry, but it [^7* and 

are sore that aur ‹ customers wil н а е 


it i to oo 
= фетр poy our т? Н. Р. dust proof type for 


t e ing. 


Germany possesses а mlÀninture but most useful 
railway, to which no parallel ls found In this coun- 
try. Its peculiarity is that its trains have по 
drivers. It is used for carrying salt from the salt 
mines at Stassfurt. The trains consist of thirty 
trucks, each carrying ВАШ а ton of salt. The еппен 
are electric, 24 horsepower each. As it approaches 
a station, of which there are five along the line, the 
train automatically rings a bell and the station 
attendant turns а switch to recelve И. He is able 
to stop И at any moment. To start it ngain he 
Stands on the locomotive, switches the current and 
then descends again before the engine has galned 
speed, 


MoN Êa UGHTON - BASSETT OO, 
OnARLOTTE, MICH. 


FIRES DUE TO CARELESSSNESS WITH ELEC- 


THICAL APPARATUS. 


SOLINE 

The quarterly fire report of the electrical bureau ZINES 
of the National Board of Fire Underwriters, glving =e 
accounts of fires due to electrical causes, shows that ae 
in most cases the fires have elther been due to 
carelessness іп handling apparatus or in improper 
installation, and not to inherent fault in the appa- 
ratus itself. For Instance, there were three fires 
caused by open fuses blowing and setting fire to 
nearby inflammable materlal Open fuses are mno 
longer eountenaneed in good electrical construction, 
nnd in these Instantes the fault was due to improper 
Installation, Two cases were due to electric press- 
Ing trons being left with the current turned on. 
Four others originated from Incandescent bulbs be- 
ing left lighted in inflammable material One pecn- 
liar instance is recorded where a barrel of palnt 
was being hoisted- to an upper floor of a building 
when the grip broke and the paint was precipitated 
onto n generator which was in operation below. 
The paint was ignited and a considerable fire was 
the result. 


NDERSONCO. 
2327 №Симтом$т. Cuicaco] 


ASH FOR CATALOG F. 


A Good Powerful Engine for Marine 


Негтісе ia tha 


ENGINEERS’ SOCIETY ELECTS NEW OFFI- 
СЕН $, 


At the sannial ЕЕ of the Engineers’ Soclety 
of Western New York, held Dee, 6, 1904. the follow- 
ing officers were elected by ballot; George Н. Morton, 
president; Horace P, Chamberlain, vice-president:; 
Alfred T. Thorn, director; Harry В. Alverson, secre- 
tary; Frank М. Speyer, treasurer: William А. 
Haven, librarian, 
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AUTOMOBILE ano MARINE MOTORS 


SIMPLE, 
COMPACT and 
POWERFUL 


Heat material. 
Ferfect workman- 


1,24 СуИпаег 4,585516H.PF. 


GASOLINE ENGINES 
Vertical and Horizontal, 154 to 
l5h.p. Statlonaries, Portables, 
PumpingOutültsandSawinglBlgs 


BET OUR PROPOSITION 


and 1904 catalogus. 


Western Malleahle © G C 
ТА Mite Ce. 


THERMO - PILES 
14 Volts ін Amperes 
PLN ier Seeing d 
chemicals, no smell, $23.00 EACH. 


WALSH'S SONS & CO., 261 Washington St., Newark, N.J. 


COOH BROS, 
Reversible Gasoline 
Marine Motors 
LEAD THEM ALL 
1M, 8, 5, В, Ш and 15 Н. Р, SEND FOR CATALOGUE 
He PEHIN, ILL. = = 


KEROSENE OIL ENGINE 
Stationary, Marine, Portable. Send for catalog 
[Intl Power Vehicle Со., 881 Dearborn St., Chicago 


SPROCKETS 
AND EQUALIZING GEARS 


IN STOCK OR TO ORDER 
Standard makes of Chain on hand, 
Fromnpt delivery. Catalogue free, 


CULLMAN WHEEL CU., 1021 Dunning St, Chicago 


IMPORTED IMITATION 
DEDION SPABRH PLUGS 
JUST NOW -=-= «= - 4 


| THE MOTOR CAR SUPPLY CO. 


‚ cemt 
each 


1427 Michigan Ате., 


U.S. А. d 


Chicago, 111. | | the opening and secured the letter. 


MARCONI TALKS ABOUT SPACE TELEG- 
RAPHY, 


Willam Marconi has given out the following 
statement: “We should hare our (tranasntlantic 


service from Glace Вау, Мота Seotia, to Роһи, 
England, operating on a commercial basis about the 
first of this month, At the present time our iustru- 
ments are installed on 60 ocenn-golng — vessels. 
but of these only two have the long-distance instru- 
menta that operate up to 2.4 nnd 2400 miles; The 
other long-distumnee sets of Instruments will shortly 
be Installed. 

“Во far we have paid little nttentlon to the land 
service, although we are operating for the English 
navy department a service from Emnglamd to Glhral- 
tir, the рүе Тш passing over a greater part of 
Stein.  Bomething may also № done with land 
service in Canada for the Dominion gorernmeni. 
During the balance of this yenr our time wlll be 
quite fully occupied with improvements in our Glace 
Bay station, and not until] we nre perfectly sure of 
our ability to maintain this service effectively and 
continuously on a commercial senle will it be thrown 
open to the publie." 


SELF-RELEASING FLOAT FOR FISH LINE. 


A Well-known English angler gives the following 
directions for making а self-releasing float for fish 
lines: 


Take n float *hose stem extends a half-inch, more 
or lesa, above the cork body, all that is necessary 
is tó cut ах quarter-lnch sectlon off а rubber tobe 
of a size that will fit the stem snugly, then after 
the liuc ls run through the ring at bottom of stem, 
Simply tuck a loop of it under the 
tube section. Striking a fish will 
release the font, or playing the for- 
mer surely will, whereupon the float 
slides down the line to the snell 
or the sinker, and dts purpose is 
uceomplishlied. The facility with 
which the float may be released can 
be regulated by using a longer see- 
tlon of tubing and by pushing the 
folded line further through the lat- 
ier By сийе a groove srouni 
the top of the stem nnd taking a 
turn nrouud this with the line after 
the latter ia pushed through the tube, 
a non-resisiing device mar he had at 
wil, although this would not*withstnnd the straln of 
landing a large fish without tearing the robber tub- 
ing. Still another method may he employed: — Pull 
the looped line entirely through the rubber tubing 
and pass over the top of stem. then draw one end 
until the line passes around the stem but is merely 
held by the rubber. Tension will  relense the 
float. 


NEWEST METHOD OF ROBBING THE MAIL. 


It Is next to Impossible to pilfer n letter from 
one of Unele Sam's mail boxes, but some promising 
voung thieves in Minnesota hit upon a plan of doing 
it which would have sueceeded admirably had not 
ап approaching patrolman frightened them awar. In 
thelr excitement the bors forgot to take thelr pilfer- 
ing apparatus. which consisted of a fine large grass- 
hopper let down into the box by a string. The 


grasshopper would catch hold of a letter with his 


claws nnd hang on while the bors drew him through 
Then they let 
him down for another catch. 


169 


GAS ENGINES FOR GERMAN WAR SHIPS. 


The German navy ollicials йге giving close study 
to the possibilities of gas engines for propelling 
war ships. It ix reported that the admiralty is 
having a rather large vessel flited out therewith for 
the purpose of making experiments. A discussion on 
the subject attracted unusual attention at a session 
of the German Society of Naval Architects, 

The chief paper was read by Engineen Capltaine, 
of Frankfort-ou-the-Maln, who predicted that gns 
wil displace the present steam engine gs well пч 
the turbines, According to the engineers calculi- 
tions, the present machine utilizes only twelve to 
fourteen per cent of the coal's energy, whereas gas 
engines utilize twenty-six per cent. 

The speaker described an invention of his own, 
which he eoplously illustrated by models and magie 
lantern pletures, whereby he proved that gas can 
be successfully adapted to driving marine engines, 
The Thornercrofts, English marine engineers, are 
now boilding a vessel to be fitted with n 600 horsc- 
power gis engine, 

—— ee 


CLOCK TO RUN 2,000 YEARS. 


A lock which will run for 200) years has been 
Invented br Richard Strutt, son of Lord Rarlelgh. 
The motive power is a яша plece of gold-leaf 
Which is electrified by means of а very small quan- 
tity of radium sali. It bends атау from the 
metal substance and keeps moving under this infu- 


ence until it touches the side of the containing 
vessel, At the moment of contact It loses its elec- 


trical charge and then springs back and is again 
electrified, and the process repeated. Sir William 
Ramsay considers that this may be made into a 


very reliable time-piece at on expense of sbout 
а К 
ne 
DISCOVERY OF FROCESS FOR MAKING HARD 
RUBBER, 


There wis once n machinist named George, who 
worked at the bench and was alwars more Interested 
in hearing the quitting time whistle blow than in 
ппу other event of the dav, sars Locomotive Engi- 
neering. One day the first yell of the whistle found 
him with his hammer in the alr, and being alarmed 
lest he should make even part of a atroke beyond 
working hours, he permitted the hammer to fall 
nnd it broke a bottle containing a certaln chemical 
Which happened to be on his bench and the chemical 
гїп over а sheet of rubber that also was on the 
bench, To wipe up the mass after the whistle had 
blown was not the way George did business, so he 
went home. In the morning when he examined 
the rubber that had soaked all night in the chemical 
he found that И was as hard ns а росе of board. 

Here now «nme шо the worldly wisdom of thle 
machinist. Instead of cleaning up his vise bench, 
throwing the spoilt rubber and broken chemical bot- 
tle Into the rubbish box without thinking anything 
more about the mishap, George reflected that the 
change in the consistency of the rubber was due to 
the chemical that had been anointing it all night. 
Then the. question occurred, Would hard rubber 
have any value às an industrial product? The secret 
of how to make hard rubber was carefully guarded, 
а company was formed to put articles made from 
it upon the market nnd the discoverer is now n 
multi-millionaire. 

f "Chief Electrician." who omitted the name of 
his town aud state in asking about the m?gnetizing 
of n certain steel bar, willl send dus hia fell address 
we shall be glad to give him the desired Information. 
We learn the charge for the work deslred is about 
two dollars. 
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AN ENGINEER'S CHHISTMAS WALLET 


By Ed. E. Sheasgreen in "Minneapolis Times,” 

Hank Tullts was just giving the finishing touches 
to the 301 before leaving time when he was ap- 
approached by a very well dressed gentlemen, all out 
сё breath from hurrring from the H. & М. train to 
Nö. 12 of the B. & I. Z. 

“What Ише will vou 
the gentleman hurriedly. 

"About an hour late," answered the englmeer, tap- 
ping the bowl of hia pipe on the drive wheel. 

"Why, you will leave here only about that late, 
und as this traln bas only three regular stops to 
mike you should get there on time," argued the 


get to The Forks?" asked 


| gentiemman, 


"Yes, we could, but bad, open, wet weather this 
fall an’ so far this winter bas put the track on ile 
slow board an’ we're not to make better'n runnin’ 
time, Sorry, slr. but (t's orders.” slowly spoke 
Hank, 

"Here, read this message! My little three-vear-old 
girl is not expected to live. I've got to get to The 
Forks on time, so ак to make the Chicago connec- 
tions and be home in the merolng-—Christmas morn- 
Ing—Christmas morning. This Is а čase of life and 
death. I will give you $100 lf you get me there on 
time," pleaded the despernte man. 

"(ne hundred dollars! Whe, man, my job's] go 
up in smoke; ther" d cut my auspenders n gà wink 

ses, I'd be conned яя soon as we got то The Forks. 
Suy, mister, did yuu suy that little kid was three 
years old?  ATine js three yenrs old tonight: She's 
a Christmas eve girl, an’ has got blue eyes an’ gold 
curls, foo," said Hank, rending the message. 

“So has mine, and she, ton, was born three years 
ago tonight—atnd, engineer, I love her, Bay that 
you Will make The Forks on Ише and the hundred 
ls yours.” 

"An rou bet I love my little kid, mister," gald 
Iinnk, "an' in а case like thls I'd make The Forks 
om time If I lost forty joba." 

Dell True, the conductor, came over with a elear- 
sauce card and orders to meet Мо. 01, the local, at 
Emby and an extra at Hadley, After reading them 
to his engineer be snid, “Remember, old man, not 
one minute better than running time today." 

"Bay, Dell if I get to goin” too fast, don't you pull 
the alr on me. I'm zoln' ln on time! This mau's 
little three-year-old girl is dyin’ an’ I'm goin' to get 
him to her as fost as Nancy can turn ‘em; во don't 
stop me—it's my job an’ not vours that'll be Tost.” 

Dell tried to remonstrate, but no, Hank bad his 
mind made up—-and when that particolar engineer 
made up his mind that he would play, he would 
play Ш it cost Lis life. Dell knew it. All who 
were acquainted with Hank kuew it. 

They left just one hour late, and from the start 
Dell and the anxlous passenger knew thelr engineer 
had meant what he said. The schedule of Мо. 12 
waa twenty-five miles an hour. but they were soon 
touching a forty-mile gait—Hank taking advantage 
of every stretch of рос] track. 

The coaches plunged and rocked frightfully. Every- 
hody was tossed about in à reckless manner. On the 
engine Bud Wells went through all the movements 
of ап acrobat in trying to guide exch scoop of coal 
t^ the fire-box door. Hunk held to the throttle 
with one hand aud to the arm rest with the other 
and raülged himself from the seat with every wild 
plunge of the 301. She would raise to the right, 
then to the left, and throw herself, wlth all her 
heavy weight, to the track again, while mud and 
waiter, squeezed from the thes and roadbed, shot up 
"nü over machinery and coaches until, before they 
had traveled ten miles, they were conted heavily 
from truck £o roof. They passed а section crew 


Continued on pa 172. 
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(Continued from page 170). 
at Hazel siding. The men ran for the right-of-way 
fences as they saw the track sinking in front of the 
Wildly coming train. Етеп to the fences reached the 
mod and water, while the track behind the train 
looked like a snake, 

At Emby, the first telegraph station, the local 
crew did the same as the section men. "They ran 
for the fences nnd the operator awore ever after- 
ward that the whole right aide of the engine and 
trnin was off the rail and in the air when It passed 
the depot. 

At Classen the order board was out. Hank was 
hot all over the moment he saw It and before the 
train came to a dead atop he was chasing Dell into 
the office. The agent handed thls message to Dell: 
"Is Engineer Tulits crazy? Answer nt once, А, В." 
Hank wrote the answer: "Mo, Vm not erazy. 
Tulits." “Say, operator, got any more orders for 
us?" shouted Hauk 

“No, only your message, ‘А. B is hostile to think 
you are bustin' his slow orders.” answered the öp- 
erator, At the last word the, engineer grabbed the 
elenrnnee card and ran for the engine. Dell beard 
him call, “Come on, cap, Im goin.” 

Now, to buck a dispatcher amd disregard his slow 
orders, to grab clenrances without knowing positive- 
ly that there were wo more orders, to leave town 
without the proper signal from the conductor, and 
to run nt such reckless apeed over such bad track 
was more thaw Dell could stand. But the train was 
moving and he hid just Ише to catei the last open 
veatibule. When Hank saw his “Capo safely on 
he yanked the throttle open and with a mighty 
bound the Al responded. Dell would have pulled 
the alr, but he remembered that № was Hank's job 
ind not hls  'Trustlug that the dispatcher would 
not turu suy traln loose until Tulits lad been euught 
for sure, he xat down in one of the seats and rubbed 
hia face wiih Ша hands, 

Twenty wiles more and Hadley came in sight. 
Here they met the extra, just pulling in on the 
siding, ли were to take coal and water. Again the 
order board confronted them. Dell, white with rage, 
brought this message to Honk: “Codr True and 
Engr, Tulits Why do you persist in disregarding 
my slow orders? Call nt my office on your arrival. 
А. B.” 

Hank voolly penciled this underneath “А. Вия” 
message: “Will bust all rules and slow orders. 
Case of ИР and death Don't bother any mort. 
Tullis,” nud followed to the depot to find out more 
about orders, where he agaln grabbed the clearance 
card, rin to his engine nud was under мау. He 
wos looking more determinam] than ever as he sald 
to Welle: “Might as well be ditched for a mogul 
ая a peanut roaster, I'm fired any way, but if 
nothing happens, even If I have to bust the whole 
time card an' the constitution of the United States, 
ГИ get that man to his Chleago train on time. Yes, 
I'm fired all right." He ilghted his pipe as а sort 


| of eonsolation. 


| chime whistle, he let every one know that No. 


Thirty miles more of rocking and plunging and 
baptism of mud and water with no let пр. At Ecken 
Hank expected to again be stopped and questioned 
by the dispatcher, but the board was "in" and with 
а bang they rushed by the depot, over the eross- 
ings and on to the last twenty-five miles of the run. 
The dispatcher had evidently thought Hank crazy, 
hut on getting his message from Hadley decided to 
give him clear sailing, which was taken advantage 
of. Ecken was the last telegraph office on the 
branch, and now Hank more than turned things 
loose, In almost as many minutes as there were 
miles did he make The Forks, dropping down Sal- 
mots hill like a demon. With a long pull nt the 
12 
was coming and would be there on time, 

At the depot were the superintendent, the master 
mechanic and the chief dispateher— al] there to dis- 
charge the engineer. Nancy stopped in the train 


shed with her nose to the bunting post. In an In- 


stant the officials were in the cab and Hank heard | 
from their own lips that he was discharged—fred— | | 


canned ! 

"Couldn't help it; “twas a case of life an’ death," 
he sald, ns he got down on the left side of his 
engine and nervously felt all the bearings. Ав he 
stepped to the right side he met face to face the 
man for whose sake he had lost his job. 


“Bay, mister, I-I-Um fired! І got you here on 


time. There's your train, ап’ I hope you'll find that 
kid of yours alive—but I-I-I'm fired though," he 
Btuttered. 


The officials saw this stranger hand Hank a purse 
and with it а amall white card, and heard him вау, 
"If they won't put you back to work when уоп 
show them this card, let me know. 


with a hearty hand shake he ran across the plat- 
forma and boarded the Chlengo train, 
Hank looked at the puree ond then at the card 
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“One hun- 
Gites I 
Poor starter for 
turned the card over, 


In п dreamy sort of way and muttered: 
dred dollars an’ a white card for my job! 
was ап easy mark sure enough, 
next year’s Christmas." He 
then right side up, and read: 
Аъ М. САФА ЕН, 
Chicago, 
Director | 
H. & M. und В. & I. 2. RFE Illinois: 
The next day after Christmas, when Hank was 
getting ready to leave The Forks with No 11, the 
office boy handed him n letter from Mr. Cazzler, 
saying in part: | 
“Baby alive and improving. Here is a small shin 
plaster for the sore spots of Four body from that 
fierce ride of yours day before yesterday," and the 


rough old engineer had just time to wipe away & | | 
tear and hide the new bundred dollar check In bis | 
wallet, when Dell called out, “Bo-o-o-ard!" коок 


> God bless you, 
Tulits, and mar you have а merry Christmas.” and | 
¥ 
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по] Ноп when At is again 
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refrigeri- 
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| | ш "т SHORT STORY FOR BOYS. 
ELECTRIC RAILWAYS| | 


Dynamos : Motors : Gas Engines 


Mra. Elsmere has inherited nn unshaken belief 
| in the superiority of wood for cooking purposes 
| and has had frequent recourse to a row of tumble 
down houses some three blocks from her fashlon- 
| able South Side reshlence to secure the services of 
colored wood choppers, On her last trip she falled 
to find any men available, anys the American Arti- 
| san, She was, however, eagerly and quite gram- 
matically accosted by a fourteen-year-obl. colored 
| boy as follows: “Were rou looking for some one to 
e chop your wood, Mrs. Elsmere Y” 
| He was promptly engaged for the afternoon and 

from 1 p. m, to б p. m. the sound of an axe could 
be heard in the Elsmere barn. 
| When the youtuful laborer appeared for hls par, 

the lady feeling In a liberal mood offered him 50 
| cents, considering that handsome wages for a lad 
of his age. 

"Beg pardon, Mrs Elsmere, hut my charges are 
20 cents an hour, making $1.25.'" 

"One dollar and twenty-Hvre cents? What are 

you talking nbont, chilly Why, your father and 
| the other men 1n your block only charge 15 cents 
| an hour." 

"I know that, and if I didnt work any harder 
than they do, Г wouldn't have the nerve to charge 
| even lb еси. I want you to see how much I 
Chopped. df I haven't done over twice as much in 
nu Afternoon as my futher ever did, you needn't pay 
, me anything. If I have chopped over twice aa much 
| Е the men do, siu't I really cheaper at 25 cents 

than they are at 15 cents?" 
| The pile "made good" and so did Mrs. Elsmere 
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Once there was a Man who had a vuluable Wife. 
| She was Kind and Gentle and would stand without 
| Hitehing. She was trained to not Sit up for Him 
| ип she had no Relatives nearer than a Seventh 
/ Corsin who lived in New Zealand. Now, this Wife 
| was token Ш and the Man wis sore distressed 
thereat. 

Чи the next Office to this Man was another Man 
who was a Bachelor, engaged in the manufacturing 
business, and at his Factory was a Steam Boller of 
great Horsepower and consequent Intrinsic Worth. 
Now, this boiler was after the manner of Boilers 
out of Kilter one day and the Englneer ndjured the 
|! man to send for a Machinist to Prescribe for the 

boller’s Ailmerits, 

Both of these gentlemen at one and the same 
Electric Pocket Light | „+++ ЇЙ We коер ап Bleotric time selzed the telephone and called up, the one а 
Scarf Pigs s + + | Novelties. | Doctor of Medicine and the other a Doctor of Steam 
m isl ы | р IEEE ови | | Bollers. The Telephone Girl, after making the con- 
Tk. Electric Novelty Co. nection, by that strange instinct of telephone girls 
Shocker E | 16 E. | | to do the Wrong Thing, changed the wires and the 
astonished husband received the following advice 
from the Machinist: | 

“Ponnd hen on the sides until you loose the 
Benleg and then Flush her out with the garden 
| hose." 

! The manufacturer In the meantime was equally 
Hann Нова, NAR СЕЕ | shocked to hear the olly voice of the lady's phys'eian 
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ELECTRIC MOTOR 75c. | 


Runs with a wet or dry battery, ask any elec- 
trical dealer or look ее electrical 
cataloguefand вее IË you can buy an electric 
motor with Sinch armaturo, wrought iron 
field = pee amr ево, for 15 cents, pack. 
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BROOR REVIEWS. 


MECHANICS, MOLECULAK PHYSICS AND 
HEAT, Twelve Weeks College Course, Ву Hobert 
Andrews Millikan, Assistant Professor of Phrsics Ш 


the University of Chicago. буо, Cloth, 242 pages. 
Illustrated. List price $150; mailing price $1.60. 


Ginn & Company, Publishers, Boston. 

This book 15 designed to take the place of a class- 
room text-book and a laboratory manual, It is built 
up about а number of well-chosen experiments and 
teaches а few facts thoroughly rather than present- 
Ing a great amount of material The book Is a con- 
tinuous course, the logical sequence of the chapters 
being carefully followed out 


WIRE AND WIRELESS TELEGHAPHY. Br 
Edmund E. Moore, Cloth $100; paper 50 cents, Е, 
B. Moore, Spriugicld, Vt. A little book of tech- 
Hien] information deserlbing the history of the elec- 
tric telegraph from Ив birth to the present time. 
The apparatus «ирот in wireless telegraphy Is 
carefully explained good the advantages of its use 
upon the ocean are discussed. Many illustrations 
mud wiring dlagrams making plaln the different вуз 
tems are given also. In ali, a very peat and Inter- 
esting Ше volume on a thoroughly modern tople 


ANNUAL REPORT OF THE SMITHSONIAN 
INSTITUTION.—The annual report of the board of 
regents of the Smithsonian Institution, Washlugton, 
D. C., coutalus, in addition to the usual report of 
the business of the [ustitution, a good number of 
valeable papers in the general appendix. The fol- 
lowing may be mentioned: ‘Progress of Air Ships," 
br Major В. Baden-Powell; "Aerial Navigation,” O 
Chanute: Graham Bell's 'Tetrahedral Kites; “Radl- 
um," by E Curie; "Eadlum," J. J. Thomson; “The 
М.Науя," by M. Blondlot and C. G. Abbott; “Moil- 
ern Views on Matter,” by Sir Ollver Lodge; "The: 
Electric Furnace," by J. Wright; “The Marien- 
felde-Zozzen High-Specd Electric Railway Trials,” 
hr Alfred Gradenwitz, 


ELEMENTS OF DIFFERENTIAL AND INTE- 
GRAL CALCULUS with Applications, By William 
Anthony Granville, Instructor In Mathematics іи 
the Sheffield Scientifie School, Yale University. Svo, 
seml-flexible cloth. Illustrated. List price, $2.50 
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BOOK FREE 


Profusely Illustrated With Photos From 
Life. Write For It To-day. 


This splendid book ta compiled from the best authorities 
in the world. Explains how electricity as supplied by Inert- 
pensive batteries cures Kctheumntism., Dyapepais, Inaom- 
nim, Liver and Kidney Trouble and all nerve affections and 
diseases due to poor cire lation. 


Explains how to enjoy the famous electric baths and beauty 
health massage at home at little coat. 


This book also lists the latest Improved Batteries (Prices, ". Uh 
єп £11.25) which we send prepaid, and allow 10 анун free trial. 


DETROIT MEDICAL BATTERY CO., 
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The First Monday 


From '* The Entirely New Cynic's Calendar "" 
Copyright, Paul Elder and Company, San Francisca 


mailing price, $2.70. Ginn & Co, Boston. This ja a 
štandard text-book especially designed for the wuse 
of students In colleges and englneerlng schools. 
Some of Из special features are a collection of ele- 
mentary formulas from Algebra, Geometry, Trigo- 
nometry, and Analytic Geometry, and a larze num- 
bor of exa*xiples under each topice by way of lius- 
tration, There are about 250 figures which have 
been prepared at a great expense in such a manner 
that they fre surpassed by no other text book on 
the Calculus In the English language, 


A MODERN BATTLESHIP. Encyclopedic X-Ray 
Engraving, Numbered and Named. Size 28x44 lu. 
Heavy plate paper, 560 cents: edition de luxe, linen 
on stretcher, $5.00. The Derry-Collard Company, 
200 and 257 Broadway, New York, 

This is a highly Instructive and most Interesting 
churt. A modern battleship with guns, turrets, 
ammunition stores, boilers, engines, wireless tele- 
graph, hospltal—everrthing that enters Into the big 
leviathans that cost the Government from $5,000,000 
to $5,003,000 each, numbered and correspondingly 
numbered and named below. Not only that, but 
drawn to а scale go accurately that one obtains 
а correct egtimate of the size of cach part In rekt- 
tion to the others and can measure for himself. It is 
sfe to say that that one could learn more about a 
battleship from this chart In an hour than he could 
in д carefu! perusal of a book on the^subject. 


THE AMERICAN WELL WORKS, of Aurora, 
M., have just issued their general manufacturer's 
catalog, n neat litile volume replete with interest- 
Ing descriptive matter and illustrations in their line, 
together with up-to-date prices. The book also con- 
tains many valuable tables and some useful hydrau- 
Не information, 


Murdock's Motor суша. 1783 


FREE 
TO TRY 


If you have 


RHEUMATISM 


Send your name today and get this 
Remarkable Cure by Return Mail. 


| ; FALLING HAIR ^о 
| 
ABSOLUTELY 
| BALDNESS "20:07: 

4 There fs but one way to tell the reason 
ў B *aldisess аве] fallimp hair, and that ie by 
a micrescoplc examination of jhe hair itself. 
The partleslar disease with which pour 
a Ир 19 alicted must be known before bt 
Can be intelligently treated. The wee of 
Пат cures, and halt tonis. without 
knowing the snecif- cause of four disease, 
[в like taking medicine without knowing 
what vou nre trying focure. Вени Геза 
fallen hairs from your combings, to Praf, 
J: Н. Austin, the celebrated Bacteriolegtst, 
who will seil you absolutely free a Оа рено 
Ei af 3 IIT Сы". E Енн: Еа м cure of the 
halr and scalp, апі a sample baz of the 
remedy which he will prepare specially for 
you, Enclose at postage and write to-day, 


sou PROF. J, Н, AUSTIN 
i5 MoVicker's Theatre Bldg., Chicago, 


To those who answer this ndvertisement at once 
will Lie Sent free tà try i] pair ait t hii: (Celebrate 
Magic Foot Drafts, the great Michigan discovery 
Which is curing all kinda of Rheumatism, including 
even some of the Worst chroule enses in the atate, 
These Drafts are worn on the feet (without the 
least Inconvenlenee), but they cure Rheumatism in 
every pant of the body, by absorbing the polsonona 
urie acid mml other impurities from the blood 
through the great foot pores. Don't think that be- 
cause this remedy 18 simple and cheap it won't 
cure, ТТ WILL, and already thousands have wrlt- 
ten us that it HAS cured them. It will cure YOU. 
End us FOME ПШПШ today n ud give the Drafts ao 
trial. If you are satisfied with the benefit receives 
| from them,/ then send us one dollar. If not, keep 
| Jour money. YOU DECIDE. А Splendid new book- 
| let om Rheumatism, illustrated with colored inter. 

с o's free with the Drafts, Write tolay to Mngle 
Foot Draft Co, 151 Oliver Bldg., Jackson, Mich. 
| Send no moner, only vour паше, 


You Can BUILD IT YOURSELF | | — 
———————— | MET 

We tell you how todo it, show тїеттв of | NB eae eo J 
machines bullt at home and many letters | 7 т A Е 1 а 
, trom sutisied customers in our new book mA we T Y д.7! 
-JA "Ном to Make and Save ) 


ШШШ 


Money with Incubators amd | 
| ^" Fullofgood things. In- | 
i! valuable tothe beginner. You save 
Ж, half the cost of your incubator. 
None haten better. Get the Book 
and know for yourself. 


CHANNON, SNOW & CO., Dept. 198, Quincy, m. | B 


Ате You s Lover of 


Сооа Теа and Coffee 


: THE 
"Л. eee ME (REATAMERICAN 


Write for | You cannot possibly enjor &haatlniz—aí1hé King of 
Special Lideor gRports-- unless properly equipped, There 


ie Ti toe | т New Year їн only one way of belog sue to have the right | | 
only delicious, bu Proposition Arms. кесите ms weapon with a Record. || 
mort appetizing & == io persona getting lhe "STEYIENS' will sult ynur requirements in ІШІ 
nutritious than any A up clubs or sandi | every i articular, and has forty years of experience lie] 
other tea and cofee | Co МРАМУ orders of $51 ат nod achievement bark of It. 


on the market, 


upwards, We Manufacture a complete and varied line of: | | 
| 


It is worth your while, a we intend to use anhearnl-of efforts | Rif] es, Pi St ol $, Shotguns 


to incrogse the number of customers during 


31 & 223 Vesey 5t, Р, О, Вох 280, New York stamps to cover poatnge. Bend for clever 
5 little rifle puzzle. ...., 


J. STEVENS ARHS à TOOL CO., 


YALTY PAID and Musical Compositions. We | | jü Main Stree | 
RO | arrange and popularize. | CHICOPEE FALLS, - Mass., U.S.A. | 


PIONEER РОВ, CO., | "е | 
SONG-POEMS 9*7 BALTIMORE BLDG, Hi RT | 


This offer Dale e to ries cf Тн Маай Ask voor dealer and insist on the 
i ' ыз ENS. И you cannot obtaln е : 

| BE us Krow nnl we will ship direct, EX- 

Write ав nt once—to-day—to | Dress prepaid upon receipt of price... 

ч E 

ME. САБ, 138 pace illustrated catalisi arre ic | 

- wlucbe, firearms, ncceasories, hint 

Great Ameri сай Теа Co., таний ibootins. {бз ШП alied for | pete a 
wil 
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YOU CANNOT “MAKE BRICKS WITHOUT STRAW” 
BUT YOU CAN SECURE ANY OF THESE 


High Grade Tools 


Without Money 
a 


The following carefully selected list of tools includes those which every 


* 


mechanic needs, 


and which everyone who engages in mechanical work as a recreation will greatly desire to 


possess. 


We have selected a well-known brand, the excellence of which for quality and accur- 


псу is beyond criticism. They are all from the celebrated works of the LoS. Starrett Company, 


manufacturers of fine mechanical tools. 


Every tool in these lists can be easily earned by secur- 


ing а small club of new yearly subseribers to Popular Mechanics; 


ANY TOOL IN THIS LIST No. 425 Slide Caliper Rule, 8 Ш... ежа. £400 
Mo, 15 S3-in. Universal Hevel................... 1.50 
FOR ONE NEW SUBSCRIBER. Wo. 6 Berew Witch йаше....................... 1.50 
Beet No. 86 or 31 б-їп. Lock Joint Transfer Calipers. 1.50 
No. 186 Drill and Steel Wire Gage.. „аз... 1.50 
No. 303 d-in, Spring Tempered Rule...........-- $45 ытай OG. Тезе1............................. 1.50 
Мо. 403 d-in, Beveled Edge НпЇе............... AS 
No, 330 d-in. Narrow Hook Ҥше................ A5 
No.391 Spring Tempered Center Gage.......... . 45 TOOLS IN THIS LLST 
No. 450 Folding Pocket Rule in сазе............. ше FOR FIVE NAMES EACH 
Мо. 125 Nickel Plated Pocket Level............- E^ 


ANY TOOL IN LIST ? AND LIST 3, OR 


TO No. 380 24-In. Straight Ейде.................... g2.40 
Axa OL IN THIS LIST Хо. 510 Steel Tape in Leather Case, 50 ш....... 4.00 
FOR TWO NEW SUBSCRIBERS No 0 12-in. Combination Square Bet.......... 4.00 
Wo. 303 Spring Tempered Rule, 9-in............ 1.00. No. 38 Hardened Steel Combination Squares, 
No. 403 Beveled Edge Rule, 9 in.. 1.00 Drop Forged ................ Ише: 3.00 
Мо. 420 Hook Rule 6 in.......... о 100 e. 20 4-5. Hardened Edge Solid Steel Square 3.50 
No. 21 Thin Straight Try Square, " їп. .......1.00 No. 35 d-in. Caliper Square with Adjustable Screw 4.00 
No. 125 Adjustable Caliper Gage, Z!4-In......... 109 Ne 88 Locomotive Guide Limer................, 8.00 
Me. 193 Protractog ................-+-., Poe 8 1.00 No. bi New Universal Surface Gage, 12 in...... 3.00 
Мо. 40 Berew Plich Gage...... tee у 1.00 No. 97 12-in. Improved Level for Testing Shafting 2.50 
No. 172 Thickness Gage И 7. io — No.187 12-in. Electrician's Level Non-Magnetie. 3.50 
No. 87 Mercury Plumb Bob....-«.- 1.0p № 168 24-ш. Druaughismen's T. Square......... 3.50 
Mo. 146 Adjustable Hack Saw Frias a” Blade 1.00 
Мо. 104 Speed Indicator ........... yo UY See ver TOOLS IN THIS LIST 
Dozen 118 Asst. Nail Sets, in cuam ..... К 
— — жез FOR TEN NAMES EACH 
н! 
ANY TOOL IN THIS LIST ANY TOOL IN LIST 1 AND LIST 5, OR, 
Мо, 3 1-0. Micrometer in Саво... ee ee н} 
FOR THREE NAMES EACH Мо, 113 l-in. Micrometer in Саве................ T.50 
ANY TOOL IN LIST 1 AND LIST 2, OR, No. 2 2-а. Micrometer Im Case............ .... 9.85 
о. 405 Patent Drafisman's Seale, 12 т....... $1.50 Мо. 124 Н. Inside Micrometer............ 2. ene = 
No. 380 Steel Straight Edge, 18 im.............. 180 No. 360 Universal Bevel Frotractor.............. 8. 
No. 11 12-in. Combination Square,.........-....- 200 Мо. 196 — Dial Test Indicator with Tool 
Wo. 60 6-ш. Reliable Try Squere............... 1.25 Post.. ——— —— PP 


Any tool in the Starrett Catalog desired, and not given above, will 


be given as a premium for a club... -. Рог particulars address 
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PEANUTS and 
POP CORN 


А BUSINESS 
THAT PAYS 


The 
Overland 
Limited 


California 


the most luxurious train in the world, 
leaves Chicago 8:07 р. m. daily. Less. | 
{һап three days to San Francisco, 
Magnificent equipment. Electric lighted 
thraughout. 

GHE BEST of EFERYTHING 
Two other fast trains leave Chicago 10 | 
a.m, and 11:35 p. m. daily, with through 

service to San Francisco, Los Angeles | 
and Portland via the 


Chicago & North-Western, 
Union Pacific and 
Southern Pacific Railways 


All agents sell tickets via 
this route. 
Hlüstrated booklets on 
application to 
wW. В. KNISKERNM, 
CHICAGO, ILL. 
or E. L. LOMAX, 
OMAHA, NEB. 


ог16 


Machines aro earning 
from #965 to $88 per 
week, Catalog Free, 


§. DUNBAR & CO, 


18 & 20 №. Desplaines St. 
CHICAGO 


—h—- Bend for 
"T Price List. 


бн ТЕ 
| ENAMELED | ИПАПОН ||. won Илне 
И Ш LETTERS mm | ЧАР | 


чаг GLASS 


FAFEE 
WINDOW SIGNS] 


a L 
| 
j 
| rud 
- 


ай Wood, and vill Jag last шуга, Eu 
and Aa n na irre i s od OE s — 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 


WITH 


Satisfactory Inducements 
Favorable Freight Rates 
ОЕ that Dau та" Good Labor -Conditions 


=. the best ánd simplest device for mak- 1 mibI 

№ ing 100 copies from pen-writien Healthful Communities 
aod COP co Peo art rwy P x 
.  ginal, we will ship complete dupli- 7um | " 

calor, cap fuze, without deposit ON THE LINES OF 

| on ten ays' trial, | 

Ба} Price $7.40 less trade $5 net THE ILLINOIS CENTRAL R. R. 
- discount of $334 95, oF О | 
THE FELIX В, К. DAUS DUPLICATOR СО, AND THE 


a} aE Now Котону ||  YAZ00 & MISSISSIPPI VALLEY R. В. 
IRUBBER ‘е 
STAMPS "s 


our large 60) 7 
in hie too 


m orld ав | 
reris Е for all. j tan Me- ab Iac Dices: 
e carry both thé modium hia тегу best 
nics, Ask for БЮ on расе ut {са Cata- 
Е Free to any address. 


Montgomery Ward & Co. 
Michigan Ave, Madison and Washington Sts.,Chicago 


For full information and descriptive pamphlet, address 


J. С. CLAIR 


industrial Commissioner 
т Park Row, ~- - - Chicago, Ill. | 


from $25 up. 
BEND FOR PARTICULARS 
| WM. A. FORCE @ COMPANY, Inc. 
188A Monroe ВЕ, Chicago, Ill. 
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2 cents per | 


nyy and “For Sale" Айя. 
Бы нё. ы in advance, Replies may be 
sent to a number, care Popular M 
and will be forwarded promptly wi 
extra charge. 


T ore eer 


“SHOP NOTES"—Cloth £1, paper covers 50 cents. 
Popular Mechanica, 


—— Á—ÓÓMM ÁO ————— MM ÁÁ € ——ááÓ 


AUTOMOBILES. 


ONE ORIENT MOTOR BUCKEOARD, latest 
model, used about three weeks, perfect condition, I 
have no longer nee for an automobile. Price $120.00 

f. o. b. Shreveport. E. C. Bradley, Shreveport, La. 


AUTOMORBILE GEAR to exchan 
useful; worth £150. А. P. C., 10 8. 
bis, Ohlo. 


FOR SALE-—4A new Moblle Steamer at half price. 
A4dress C, Н. Benford, Shenandoah, Lowa. 


AERMOBILE--Capital Wanted to Develop, Uti- 
Пуев а powerful natural force that takes the place 
of gas nud the meroplane for uplift and revolutionizes 


balloon and airship construction. Action wholly 
mechanical. тегт atom of motor energy converted 


lute its equivalent of uplift and propulsion. No gas 
bag, no bulk to overtax the motor. Small and com- 
pact in form, simple and inexpensive in construction. 
Belongs In the class of true invention, nof n work- 
shop mountaln bringing forth n mouse after hard 
labor, Can take care of itself in the wind, rise and 
descend at will and malntnin any desired level. 
Force employed well known and can be developed 
to practically unlimited extent by gsimple devices 
und enn be directed by a single lever to execute 
with preclalon every movement required for success- 
ful alr Hight, Address Box 47, Winchester, Tenn. 


FOR SALE. 


FOR SALE—Two gasoline launches one 83 ft., 
T ft. beam, 12 h. p. Jump spark engine, with cabin. 
Will sell for $500 spot cash. The other a 24 ft. T 
ft. beam, 6 h. p. Miamus gray engine, sell for £27 
or both for $750. Write for further particulars’ to 


2 a Á IM 


for anything : 
all 86, Colum- 


P. E. Vaninwigen, 52 Front St, Newburgh, N. Y. | 


FOR SALE--—The best car mover on earth Gon 
opening for agents as side line, Write us for cir- 
cular, explaining the Badger Car Mover. Price £5 
f. o. 6. Appleton. Western Speclalty Co, Apple- 
ton, Wis. 


FOR SBSALE-—Ineandescent “battery lamps 
1$ to 22) volts and candle power from !4 to 100; 
dic each and base 10e. Discount given on dozen 
lots. — Smith Bros." Electric Supply House, 383 W. 
Van Buren 8, Chicago. 


fram 


FOR SALE—MechantealElectrical echolarsalp 
(correspondence), Armour Institute of Technology, 
with 10 volumes referenée library. Sold nt $65, will 
take $45 cash, or £47.50 installments for books and 
course, В. Bean, 18 Wisconsin St, Chicago. 


FOR SALE—<A No. 8 45-lInch blower In first-class 
condition. Manufactured by the Champlon Blower 
& Forge Co. of Lancaster, Pa. Eureka Foundry Co., 
Hochester, N. Y, 


FOR SALE—na course In electrle power and light- 
Ing cheap. F. С. 8, Wm. Gunkel, yr. 182 W. 12th 
St., Chicago. 


FOR SALE—One Davis Gasoline Engine, 22 H. P., 
ms god as new, Price $100.00. Oregon Self Feeder 
Con, Oregon, Wis. 


r— Áo ————Á—— pee — 
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FOR SALE—A specialty 
turer 100 per cent profit; can be made in almost ашу 
shop; patent has 14 years to run; will sell patent, 
dies, and a good trade already established. Owner 


which pays manufac- 


is located on Pacific coast and does not wish to 
chan e residence, Address ТЄП, care Popular Me- 
chanles, 


FOR SALE, BARGAINS—Foot Power Lathe, 
two speeds for wood, brass and ivory turning. metal 
boring; will turn four feet long between centers; 


eleven-Inch swing: iron bead and foot block, 
Labhetted boxes, woulen frame, metal. runway 
for foot block, two fron rests, Centers, face 


plate; emery wheels for pollshing; used, һу gun- 
smith for general repalr work. Complete $20,040, 
Foot power mortice machine, one cutter, iron frame, 
wooden spring, similar in general make to Barnes 
nnd Seneca Fails Co.'s потеть; $15.00. Both 
machines are in perfect working order and good 
practical tools, Prices include eareful packing sud 
on board cara nt Peoria. Apply to W. N. Fisher, Най 
Bigelow St., Peoria, Ш. 


FOR SALE—Second-hand D h. p. air-cooled nuto 
engine, $65. Good ng new. W. Hofman, 120$ North 
Halsted St, Chicago. 


FOR SALE—One Troy mangle, 16x72; one Cam- 
bridge extractor, шей: one Knudtson combined 
(C. № C, troner, 18-inch roll; one Empire combined 
shirt ironer: one Hagen combined & & Н. lroner, 


6х28-шен. Above machines in Al condition, at а 
rire bargain. Address Spring City Laundry, Wanke- 
sha, Wis. 


TO EXCHANGE-—For clty property, a beautiful 
farm of B5 acres with all kinds of buildings іп good 
repalr. For particulars address P. E, Vaninwegen, 
No. 52 Front St, Newburgh, м. Y. 


YOUNG МАМ studying correspondence course 
wants situation in eleetrical shop so as to learn Eler- 
trical Engineering. Had two years’ experience as 
machinist. 769, care Popular Mechanics, 


FOR SBALE—BARGAINS, 

Hamilton Corliss Engine, 24x42. 
Vilter Corliss Engine, 12x30. 
Erle City Automatic Engine, 16x24. 
Buckere Automatic Engine, 14x16. 
М. A. Green C, C. Automatic Engine, 12x12. 
Watertown C, С. Automatic Engine, 01х10. 
Sturtevant C. C. Automatic Engine, 5x1, 

L. I, POLLARD, 48 В, Jefferson St., 

Chicago, Ills, 


BUSINESS CHANCES. 


kem: == = m 


WANTED—MECHANICAL PARTNER—I have 
heen engaged for the pust ураг In manufacturing a 
machine for Which there is a very large and grow- 
ing demand. The work la such that I desire the 
co-Dperation of some bright experienced mechanic 
to join me. Only a few hundred dollara required; 
200 per cent profit in the business, Address, TOs, 
care Popular Mechanics. 


YOU GET SOMETHING of everlasting benefit 
when уоп onder our business penmanship course. 
Best published. Used in many schools. Complete 
Bet of lessons for home practice, DO cts.: with per- 
zonal mall instruction, $1.00. Order now; stamps 
taken. Rasmussen School of Penmanship, Globe 
Bldg.. Bt, Раш, Minn. 


WANTED--Inventor of a number of cement arti- 
flees would [lke to correspond with capitalists desir- 
Ing to start a factory manufacturing poste, porch 
pillars, ete, Address Box 443, Sturgis, Mich. 


BE A MINE OWNEH—Wur not, when we can 
Fell you a mine from two hundred dollars and up- 
wards. We have sold some of the largest mines in 
Butte the last twenty-four years, Mines suitable 
for working or stocking. One of our bargalns, 
Twenty acres three miles from Butte in the rich 
copper belt; has splendid showing: ground patented, 
Price only $2,000. Write for list. Cobban Realty 
Company, Butte, Montana, | 
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BUSINESS CHANCES—CONTINUED. 


FOR SALE—FOR ONE DOLLAR—Slr and 
Brother Smith: I have been a factory steel worker 
forty years, and these are best methods used by 
expert smiths I have met. The New Treatise ^n 
New Steels explains all the new steels aud tells 
how to work them successfully. Also gBeventy-live 
new methods of forging nnd welding on machine 
nnd plow work, making all dificult Jobs easy, with 
ten receipts for making your own welding conr 
pounds for welding the different kinds of steel solid 
nnd no time wasted, You enn make money mak- 
ing and selling to blacksmiths some of these com- 
pounds. Thermite welding fully explained; it welds 
railroad rails in the twinkle of an eye; this is very 
valuable to understand — Also two hband-colored Tool 
Tempering charts. Chart A explains all annealing 
and hardening. Chart В explains both acientific 
and plain tempering to а standard in oil, water or 
tallow, showing true color each tool should be and 
telling what it will stand. АП the above for One 
Dollar, and any one buying these and not satisfied I 
Will return his inoney free, Yours respectfully, 


W. M. Toy, Sidney, Ohio. Samples free, 


RE-SILVER OLD MIRRORS, at lie. Brings 
you $5.00, One agent made $7.80 with an outlay of 
хас. We have 20 other Practical Money-makinz 
Meihods for lady or gent agents. Prospectus and 
list of present students for stamp.  Hullinger's Art 
Behool, Francesville, Тай. 


WANTED. 


ШШШ" LE hom 
cdm E] "ҮЧ", Л. „. „ДЕ. ШЕШ, og EN RU ERES 


WANTED-—--Young men to learn Telegraphy and 
К. В. Accounting, Our graduates receive from $50 
to $150 per month. Endoraed by all railroads, Write 
for catalogue, Morse School of Telegraphy, Cincin- 
ms O. Elmira, М. №. La Crosse, Wis, Atlanta, 

a. 


ONE YEAR'S SUBSCHIPTION to Popular Me- 
chanics to anyone sending me "Automobile," Oct. 
НУ. Mrs. C, F. MaeDermot, Hotel Touralne, Bos- 
ton, Mass. 


W'ANTED--"Anutomoblle," Со, 1900, back mufi- 
hers "Motor Vehicle Review' 1902. "Motor Age" 
HWwkl1fMM. Write to Mra C. Е MarDermot, Hotel 
Touraine, Boston, Mass. 


HELP WANTED. 


ONE MECHANIC |n every shop to earn good 
money. Address “Money,” care Popular Mechanics, 


WANTED-Machinists having ability and tact, to 
tench partly experienced men ways to get the best 
results from drilling, milling, turning mmi other tools, 
А enpable man will have steady employment nt from 
ко.) to $30.00 weekly. Address Thomas Н. Jeffery 
& Co, Kenosha, Wis. 


FARM PROPERTY. 


FOR SALE—IIllnola farm; 323 acres: black rich 
bottom land; clay subsoil; all can be plowed; no bet- 
ter corn land іп the state; good buildings; fenced and 
crossed with Page woven wire; rural free delivery, 
long distance telephone; good gravel roads to city of 
2 500 population. Home market for all farm pro- 
ducts, Borden's Condensed Milk Factory. The 

rice pald for milk, for past six months, $4.50 per 
ioe lbs. Good school and creamery one-half mille 
from farm— miles northwest of Chlengo. If sold 
quick will take $80 per acre, Part cash, Address, 
766 Popular Mechanics. 


PATENTS 


Im 


PATENTS SECURED through Popular Mechanics 
Patent Bureau promptly. Charges reasonable. If 
топ have a new idea or invention write us regarding 
it We will answer promptly and fully without 
charge. Address Popular Mechanics Patent Bureau. 


OLS RÀ 


en ts. 


MISCELLANEOUS. 


CASH, OR WILL EXCHANGE for kodak or 
guns, complete lessons "Metal Mining," International 
Correspondence Schools: cost $605. Lessons on 
“Cyanide Process: cost $15. Blow pipe outfit; cost 
$15 Complete drawing ontit; cost $10 Address 
"Mining Engineer," саге Popular Mechanics. 


p Gee ж» ЁЁ, 


- BRAINS FOR 8ALE— Do rou want a prospectus 

written and illustrated for vour new company or 
syndicate? Do you waut one that will command at- 
tention and sell shares? Do rou need а catalogue 
or booklet that will not be thrown in the waste 
basket? If so write to Eixpert, care of Popular Ma- 
ehanies, Journal building, Chicago, 


WHEN YOU WANT anrthing and don't know 
where to get It, write Popular Mechaoules., 


THE FRACTOMETER will instantly solve all 
problems in addition or subtraction of fractions and 
their decimal equivalents. Every person has need 
for this wonderful invention, especially Draftsmen, 
Engineers and Mechanics. Price 50e postpaid, or 
given free with a years subscription to Popular 
Mechanics at $1 per year. Popular Mechanics, Jour- 
nal Bldg.. Chicago, 11. 


DEATH is вай to be pleasant when it takes place 
by drowning; however, we do not belleve you want 
to die that way. “How to Swim" |н the book that 
wil] teach you how to swim, Contains 100 lliustra- 
tions; sent postpaid for $1. Popular Mechanics, 


BINDERS—wWill hold Popular Mechanica 12 1s- 
sues, Sent postpald оп receipt of i4 cents. Ad- 
dress Popular Mechanles. 


IF YOU WISH to bu 
thing manufactured and 
write Popular Meehanles, Journal 


€ 


anything or have some- 
on't know where to get It, 
Hldg., Chicago. 


GAB BALLOONS bought, sold, made; any size. 
Carl E. Myers, Supt. Aeronautical Dept, St. Louls, 
Мо, Exposition. Address, wlth stamp, Balloon 
Farm, Frankfort, М. Y. 


Five years subscription for three dollars. Popular 
Mechanics Со. make this offer. A great many peo- 
ple are taking advantage of И. It's open to you also, 


‘“T1Z-IT"—It 


Ее results from 


rou want to obtain the best poa- 
your Phonograph you must use 


Tle-It, the new  All-Metal-Ball-And-Socket-Swlrel- 
Jolnt sonmnd improving Horn Connection, Fits all 
Edison machines and new style Columbia. Price 5U 


Send for elreular. Address J. М. Kreiling 
Company, Sao North 40th Ате, Chicago. 


HOW TO BRAZE CAST IRON. Send 25e to 


Н. а. Raymond, Puyallup, Wash. 


MAKE SMOKELESS POWDER at 10e, Guar- 
nnreed:; ful] instructions for 32.00, Smokeless Pow- 
der Со, Franeesyille, Ind, 


A MOVING-PICTURE MACHINE, М-Н. mort- 
ing picture film, а stereopticon, 150 slidea, a 12х12 
ft. screen, and a enicium light outit, including gas 
tank and gas making apparatus. Used but very 
ttl, Cost £250, WIN exchange for antomoblle, 
motorcycle or engine Inthe, Address 21h, care Pope 
lar Mechanica, 

ARE YOU LOOKING КОН MODEL CASTINGS? 
We have them and two stamps will bring price and 
circular. Steam engines and boilers any size, and 
for any service, Lathes and gasoline engines. 
Salineville Model & Machine Works, Salinewville, О, 


RE-INE YOUR OLD TYPEWRITEH HIBBON 
at a cost of Ze, Big money for agents, I instruct 
vou and zunrautee you success for $3.00. It Is 
worth $20.00 to agents and $10.00 {о stenographers. 
L. С. Hulllnger, Francesville, Lud, 
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The quickest way to 
double your money 13 | 
the best Investment, 
If It's safe and sure. А | 
satisfied person with 
' experience, to whom | 
you may refer, is one 
way to be sure that 

it’s safe and quick, | 


TO MAKE MONEY 
TO MAKE IT QUICKLY 
| THAT'S THE POINT 
Let us show you by | 
evidence that 
MILLS 


New Amusement 
MACHINES 
AreMONEY MAKERS 

—and will pay for 
themselves in from 
five daystofiveweeks 
OUR NEW PLAN INSURES SUCCESS І 
BOOKLET No. 2 TELLS ALL ABOUT IT 


MILLS NOVELTY COMPANY 
11-23 So. Jefferson Street = = CHICAGO 


DOUBLE 
YOUR 
MONEY 


DOUBLE 
YOUR 
MONEY 


WHEN YOU WANT ANYTHING 


AND DON'T KNOW WHERE TO FIND IT 


WRITE POPULAR MECHANICS 


FIGHTING ROOSTERS 


Myptify and amuse your. 
friends, Those are twe gen- 
uina game roosters with m 
feathers, they fight to a 

finish, and are always ready 
io fight. The secret of thelr 
morenents is only known to 
the operator. Will last а lifo- fasi | 
time. 106 per раі, 3 for 25a, 

Poestpaid nnd our big bargain catalogue free, Addrnaa 


W. Н. MILLER SUPPLY CO.. 739 E. 4th Street, 5t. а. Minn. 


BE YOUR OWN BOSS 


MANY МАКЕ $2,000 A TEAR 


You have the mmo chance, Starta Mail Order Business at home. 

We tell you how. Money coming in daily. Enormous profis: 

Ererything furnished, Write Monge Aor our "Htarter" and FREE 
particulars. 


Р.М. rom Со., 155 Washington ВЕ, Chicago, IL 


BIG MONEY! 


Can now bè made In certain stocks by anyone with в 
capital of BA to $10 а month. We ага іп position to 
give you the only reliable inside information. Write 
t Ay, 


UNION SECURTIT CO. 
461 Gaif Bldg. CHICAGO, ILL. 


10 men in ench state to travel, tack aligna 
and Mem den &aumpleas nnd circulars of 
nur a. Salary $75.00 per month. E3.00 
per day for ez penses, 


EUHLMAN CO., Dept. E, Atlas Block, CHICAGO 
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STAR М MUSIC со. 0. CHICAGO. 


i WATCHED THE Е HENS 


; Them wel them. Siems, the Crerman 
a 8 = Poultry Specialist, uses the hen in bis 


i 


W> Natural Hen Incubator. 


Nature's own way, ben Рес, hen work. | 

Cuts high prices. 200 "gg hatcher сова 

à But B3. Agents wanted, Write him to-day, 
Catalog with Bc. lice formula free. 


| Naturel Hen Inc. Co., B- 27. Columbus, Nebraska, 


NR rough sketch for free report as to 
ЇР patentability, We advertise your 
patent for sale at опг expense. 


PP CHANDLEE & СНАМИ ЕЕ, Patent Attorneya 
"^ A 918 F Street, Washington, D. © 


= A GOLD WATCH OF MERIT $88 


GUARANTEED FOR 28 YEARS. 


This i a G^nulme (Pald-Lald Engrared Watch 
€, double hunting case, stem-wind and stems 
RE Bei and fitted with high-grade ruby 

b leweled movemant Bend your name, 
E. d and Express СО са л РЕЧ ani 
we will send vem the Watch, Watch- 
Chain and Gharm C. О. D, $5.80 
and ectpress charges, — Examine be 
fore paying express agent a cont. [f 
fe represented, pay № 50 and express 
chnrpes anl iis yours. Write if yos 
désire Ladies" of Gants’ size. Address 


7" SAFE JEWELRY CO., Dept- 114, CHICAGO. 


DO FOU 


Desire an even and 
Ayatematic tempera- 
ture in your office or 
home? 


You can have it hr installing 
It Н Antomatio in ite oper- 


Write for illustrated Booklet 
Champion Elect: ic 
Heat Hegulntor Со. 

TH м. Маа St; Elkhart, Ind, 


CO-OPERATION| 


la the mystic LEN to fortune, fame nnd hap- 
ings. We hold the key, but cannot turn 
it alone, Wewill share with you in the greatest money- | 
making co-operative business on earth. We are givin; 
mt Ale Qut shores of Treasury stock. Par value 81 
Not й share can be bought for cash. 


There's 20 Shares for You 


Bomoreforanyone, We don't want your money, don't 
the tranta who ive millions of а Our plan is unlike that of 
the trusta We eins aire ы milliona of pem drones, called “pro 
Inaiers." partners-—energetic men | 
nnd women. This pg will hn ар тины and costa 
you—]ust а little effott—that is a nne's knock 18 at 
your door, believe It or not, as you а, 


THE PEOPLE'S COMPANY 
144 West Madison Street, Chicago 


| Turned Out $301.27 


werth of placing in 2 weeka, writes M. L, Smith of Pa. (used 
mmallouili Шет. бео, Р. ford writes, mate ПИ fires 
Ы day. 4.4. 8, Mills, & farmer, writes, can easily maie $5.00 
day plating. Thea. Parker, Байоо Lather 21 years, Writes, 
м "I made $9.80 pront ово day, $9.35 anether.” Fisting 
Business eaally learned. We Teach You 
Ере Мо Experlence Required, Етегу- 
| bad haa Tableware, wecohes, Jewelry amd metal 
TP ГЕ io be рий with Gold, Bilver, Nickel and 
da «i Meta] plating. Ба рттык. 
МО UM er 5 mmy all airea, Everr- 
"thing guaranteed. LET p START той. 


Write today for Салада Agency and (fer, Addrems, 
F. Я Cü., Plating orks, Cincinnati UM 


HINTS TO INVENTORS. 


We owe our clvilizatlon to Inventions; but for 
the inventor we woul! still paddle in a canoe, chop 
wool with a stone ах, amd plow with а forked stick. 
In fact, all our conveniences and luxuries are due 
to the inventor, 

Nearly all the wealth of the world is due to in- 
ventlons, yet the Inventor has not had his just share 
Of this wealth A patented Invention which fills a 
need of the people or of the manufacturing world 18 
а valuable property capable of yielding large re- 
turns if it is handled wisely and well; 1f It 18 brought 
before the right people in the right manner, Right 
here is where the inventor usually makes а mis- 
take, "The reader, no doubt, has elther experienced 
himself or has personal knowledge of an inventor 
who has worked hard to produce an invention only 
to see It enrich others while he recelved nothing. 

To get п manufacturer to handle an Invention 1s 
as big a job as inventing a complicated machine, 
and ia invariably harder for the inventor to accom- 
plish when proceeding single-handed. 

There are two kinds of inventors, each necessary 
to the other; ond the one invents the device, and 
the other invents the method by which men will be 
brought to think favorably of it. 


Manufacturers do not like to experiment. ‘Those 


with whom a roralty contract would be valuable 
prefer to confine their efforts to making and selling 
only the goods that have been demonstrated in 


active use to be valuable, both as to practical work- | 


ing of the device and Из value as a seller. Right 
here lies the mission of the man who can reach the 
proper manufacturer and the publie, either by вт: 
celal facilities or special fitness, or both, for new and 
valuable inventions do not introduce themselves; 
those of the highest order of merit frequently have 
to be forced upon the market. 

In this day of large factories and strong compe- 
tition, articles of manufacture must be mide in 
large quantities, and frequently proper machinery 
for making them must be supplied. 

Very few inventors have the facilities or the ft- 
ness to give n commercial value to their inventions, 
Inventions are often made by those whose occupa 
tion is outside of the business to which thelr in- 
ventlon pertains, nnd the inventors are unable ta 
devote the ime necessary to market thelr inven- 
tlong& If you have an invention which you believe 
to’ he useful and marketable, write to us and tell 
us about it and let us tell? you what we think 
about И This will not cost you a cent, and you 
will at least get some valuable information. It will 
cost you nothing to know what we believe can һе 
done with your invention. 

Write us to-day, not to-morrow. 

POPULAR MECHANICS PATENT BUREAU, 
Journal Building, 
Chicago, Ill. 
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Ес af F 
"ample of bosns, рер, ups jewelry , tricks, в 
апап, meds ka. вы mo вой nf papani, casi Teed, сїт 


таян і Ёга rm all ower 17. B. send 10 combs to 
petla thea ЭТАН — IHEECTOEX. Te 

! Айга аы Fl, 

ж: вые Bata 

x 220 Ld ple 
Raadin 71 тоати: Мо 15 Card Tricks. 

pua dallar' sime Bela PRIZE TICKET, - Bend 10 


i gur goods, azd 
бошады STAR DIRECTORY CO. CHICAGO. 


lara and a spen 


ALL 


TY b PEWRI e n 


ТАКЕ 5 


With it you aan pri nt; your own саран, mie "T BC. 
la Consists o 


ör mark jinen fonta 
rubber trpe ink рай, trpe, ү = and tweoesrara. 
Price only léc postpaid. Our new catalog of 


jewelry, novelties, etc, free for the asking. 
DON'T MISS IT! 


W. № MILLER SUPPLY CÜ.. 738 E. 4th St., St. Раш, Minn. 


BL PLUMBING BILLS 


Get them by near right, prices for вр | 
Нея. We sell | 


SUPPLIES AT WHOLESALE | 


You вате Ут to 4055 on every ih am —— 
i кыйа pools and line completa, - 

Frea illustrated catalog gives h 

all particulars Write for it, 


В.Р. KAROL, 
№ 226 W. Harrison Si; Chicago, 


MEN EVERYWHERE 


To learn how to make new and resllver 
old mirrors. Immense profits in the 
work and we barge по you success, We 
tell free of c how to emboss, etch, 
foll, gold leaf, af, gi ‚ frost and chip glass. 
Send for part culares and start at once, 


= Е 


„Жр: ма 
bi stem set, т T] 
: Ан) runner ЖЬ тиесі обра wiih beng Geld 
тү = chal for ladies or west chale for Gribi 
ы вовк ет ft equal io any $25.00 GOLD 
" Ep АТИН arrested mn ЕЛП 
рау the ezprans aptid F.TO {PLF 
Е My sour queries nant wich ома тй 
T onu i if you "rd 
T H.FARBER & CO, C31, 23 Qelmey B4. CHICAGA 


MAKE MONEY 


Giving moving picture entertainments, 
GET OUR FREE CATALOGUE NO, 40 


EUGENE CLINE @ CO. 
| 10 E. Idth 5L, New York City 50 Dearborn St., Chicago 


ASTONISHING VALUE | 


Foren Cutting Lathe, W-in- ewing, 4 

bed, Hollow Spindle: Btendr Нені 

Centers Face Plate, Cuts Бе t and 

[e t Threads T to 4B, Каву “pees | 
oot Motion, Accurate, Chena 


(ot cut this adhertiecment dnd get WE Сыыр 
Pree, сойти ви 25 rents wlll be charged. 


—  MW.F.FRASSEOU., 38 Cortlandt SL, М, Y 


№ THE «МИГ TTE" VAPOR 
Р THE NULITE GAS LAMPS 
^h AGENTS ARE COINING MONEY 

A UWxh- Century тийш En the ust ef Шш. Entirely nes, 100 


we т, i beum one cert Eeperior ia воин or gas вой 
Se tranble bo keep clean. absolutely safe. Selle 


che per than coal ail. 
| at ш Н — Weahe manufeciare Чаде lampa, wall lange, chandial'ete, 


А "arro нар. Agents жашый ал ове. Write for fres cute | 
. We mamuferiure ell klinis etal proces of min ай. 
Н денй чы e direes fom us we wlll save pou dealer’ prosa. — Prices 


gent ejam Tae owl. 


Chicago Solar Light Co. Dept. C. Chicago | 
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Subscribers stated. 


ARCHITECTURE BUILDING, PAINTING, ETC. 
Steel Square, Treatise of the Practical Uses of, БУ 


Fred T. Hodgson, Architect. New and up-to-date. 
Published May Ist, 1903. Do not mistake this edl- 
tion for the опо publlshed over twenty years ago. 
This 1s the latest practical work on the Steel Square 
ünd its uses published. It is thorough, accurate, clear 
and éenslly understood. Confounding terma and phrases 
have been religiously avoided where possible, and 
everything In the book has been made во plain that 
а boy twelve years of age, possessing ordinary intelli- 


Fence, can understand it from beginning to eni. 
Cloth, 2 volumes, 560 pages, 500 Illustrations, price 
£2.00, Given for 3 subscriptions. 


Hodgson'a Modern Estimator and Contractor's Guide, 
for pricing all builders work, with many tables, rules 
and useful memoranda, by Fred Т. Hodgson. This 
work contalna a concise explanation of the various 
methods of estimating builders’ work by the square, 
by the сорс foot, by rough quantities by accurate 
quantities and other methods, The mason, the plas- 
terer, the bricklayer, the carpenter,. the excavator, 
the plumber and, in fact, the representative of every 
trade that has anything to do with bullding will find 
rules and methods given in this volume for eatimat- 
ing the cost of work he is tendering for. Cloth bind- 
ing, 300 pages, 200 Jllustrationgs, price £1.50, (тен 
for 3 subscriptions. 


Modern Carpentry and Jolnery, a practical man- 
ual for carpenters and woodworkers generally, 
by Fred Т. Hodgson, Architect. A new, complete 
gulde, containing hundreds of quick methods for per- 
forming Work in carpentry, joining and general wood- 
work, Like al] of Mr. Hodgson's works, It is writ- 
ten in а simple, every-day style, and does not bewllder 
the working-man with long mathematical formulas or 
abstract theories. The Illustrations, of which there 
йге many, are explanatory, so that any one who can 
read plain English will be able to understand them 
easily and to follow the work in hand without aim- 
culty, Cloth binding, 256 pages, 230 illustrations, price 
$1.00. Given for 2 subscriptions, 

Hodgson's New Hardwood Finishing, by Fred Т. 
Hodgson. A practical treatise on wood finishing in 
АП its branches, including tools and materials em- 
ployed, preparation of surfaces, stains and staining, 
fillers ond filling, shellacking, varnishes_and varnieh- 
ing, rubbing, polishing, French polishing, wax polish- 
ing, oil polishing, ete, ete, Also a full description of 
the woods employed in wood finishing, their treat- 
ment, and the finishing of floors. Cloth, 320 pages, 100 
illustrations, price $1.00. Given for 2 subscriptions. 

Radford's American Ideal Homes, containing 100 
house plans, 200 illustrations, 250 pnges, cloth, price 
11.00. Given for 2 subscriptions. 

American Ideal Homes, edited by Radford, illus- 
trating 100 buildings with plana and  perapeectlve 
views, size 8 by 11, 105 pages, price $1.00. Given for 
2 subscriptions. 

Burnham's Practical House Hullder, with plans and 


specifications, bv Н. E. Burnham, 100 illustrations, 
paper cover, price. 25 cents: cloth cover, price 50 
cents. Given for 1 subscription. 


Estimating Frame and Brick Houses, by Fred T. 
Hodgson, 224 paces, with scale drawings and other 
Miustratlons, price $1.00. Given for 2 subscriptions. 


Barn Plans and Out Bulldings, for the construction 
of barnas, ete, 256 ilustratlong, cloth, price $1.00. 
Given for 2 subscriptions. 


Common Sense Stair Building and Hnandralling, by 
Fred T. Hoügson, М. О. А. A. Handralling—Showlng 
three of the smallest methods known In the art, with 
complete instructions for laying out and working 
handrails suitable for any kind of stairs. Stair 
Bullding—Section four of the work, which covers up- 
wards of 80 pages, is devoted to newel or platform 
stairs chiefly, and gives instructions for their bulld- 
ing, planning and decoration. Cloth, 256 pages, 210 
illustrations, price $1.00. Given for 2 subscriptions. 


Popular Mechanics Book Department 


We can furnish any book published. 
prepaid on receipt of price, or for the number of New Yearly, 

The fender of the club mar 

include his own subscription in clubs 

of three or more. 


www.VintageMagazinesOn-DVD.com 


Books in the following list sent 


Bollders® Architectural Drawing BSelf-Taught, by 
Fred T. Hodgson. This work is especially designed 
for carpentera and architecta and other wood work- 
ети who desire to learn drawing at home, and wha 
have not the means, time or opportunity for taking 
а regular course in school or college, or availing 
themselves of the offers made by one or other of tha 
"Correspondence Schools" This valuable work com- 
tains over 300 pages printed from new large type on 
а superior quality of cream wore paper. Over 300 
fine line engrüvings made especially for the work, 
each drawn to stale, 153 large double folding plates 
with full explanation for each. Also contains per- 
apective views and floor plans of 50 low and medium 
priced housea, Cloth, price $2.00, Given for 3 sub- 
criptions. 


Hodgson's Low Cost American Homes, arranged 
and edited by Fred T. Hodgson, M. ©. А. А. This 
book contains perspective views and floor plans of 
one hundred houses, chure hes, e*haolhaonuses — and 
barns, and is, without a doubt, the most practical work 
ever Issuer. The plans shown have been bullt from, 
and many of them dupllented many times over. ALTI 
are practical, the creation of the well-known author, 
Including many other architects throughout the United 


States and Canada, Cloth, 220 pages, 200 illusatra- 
tions, price £21.00. Given for 2 subscriptions, 
PAINTS AND PAINTING, 


The Falnters' Encyclopedia, containing definitions 
of all important words in the art of plain and artis- 
tic painting, with details of practice in coach, car- 
rlage, railway car, house, sign and ornamental paint- 
ing, including graining, marbling, staining, varnish- 
ing, polishing, lettering, stenciling, gilding, bronzing, 
and valuable hints and helps in scene pointing, por- 
celnin painting, plaln painting, distemper painting, 
and all work in which a brush, реле or palette 19 
used, by Franklin H. Gardner. Cloth, 426 pages, fully 
llustrated, price $1.50, Given for 2 subecriptiona, 


Practical Carriage and Wagon Painting, a treatise 
on the painting of carriages, wagons and slelgha, erm- 
bracing full and explicit directions for executing all 
kinds of work, including painting factory work, let- 
tering, scrolling, ornamenting, varnishing, etc, by M. 
C. Hillick. Cloth, 160 pages, fully illustrated, price 
$1.00. Given for 2 subscriptions, 


The Signist, new, original, up-to-date. These de- 
signs have been prepared especially for this book by 
а. master in each special Hne, all of which are replete 
with helpful suggestions of new and practical ideas, 
whieh thé skilled mechanic of the beginner may 
amplify to almost an unlimited extent. In the prep- 
aration of this book no expense his been spared to 
produce a standard text-book of original art germis 
Which shall adequately supply a long-felt want. Paper 
cover, price $1.50, Given for 3 aubscriptlona. 


ENGINEEHING, 


The 20th Century Hand Hook for Steam Engineers 
and Electricinns, with questions and answers, by С, E, 
Swingle M. E. This is the very latest and best book 
om engineering and electricity for the beginner, prac- 
tical engineer or electrician published. It is written 
in a purely self-educational style, so that any one 
with but a limited education can understand it. Illus- 
trated with hundreds of fine engravings, showing 
every working part of an engine or boller, dynamo, 
ete., 800 pages, size 5xT, durably bound in full leather, 
pocket book style, red edges, price $2.50. Given for 
4 mBubscriptions. 


Farm Engines and How to Run Them—The Young 
Engineers Guide, by James Н. Stephenson and other 
expert engineers, fully illustrated wlth about seventy- 
five beautiful woodcuts, a complete instructor for thea 
operator or amateur, This book was the only one out 
of several that was accepted by 17 state agricultural 
colleges пя а text-book for use of students in farm 
machinery. 12mo, cloth, 224 pages, price $1.00. Given 
for 2 subscriptions. : 


Modern Air Brake Its Use and Abuse by 
Frank Н. Dukesmith. The new air-brake book. In- 
valuable to trainmen, engineers, firemen, conductors, 
electric motormen and mechanics. The latest and best 
1904 edition. With questions and answors for loco- 
motive engineers and electric  motormen. While 
there have been many air-brake books written, wa 
feel safe in saying that never before has the subject 
been treated in tho same lucid, understandable man- 
ner in thich our author has trented И in this new 
book. The book iş fully indexed and croas-Indexed, #0 
that any subject can be turned to Immediately, as de- 
гей. If vou are already posted, you can become bet 
ter posted. If you really want to know Ali that is 
worth knowing about alr-brake practica send for this 
book. limo, cloth, 303 pages, hundreds of llhustra- 
tlons, price $1.00. Given for 3 subseriptlons, 


The Locomotive Up-to-Date, The greatest асси» 
lation of new and practical matter ever published 
treating wpon the construction and management of 
modern locomotives, both simple and compound, by 
Chas, MeShane. Cloth, 716 pages, 190 illustrations, 
price $12.50. Given for 6 subseriptiona. 


The Practical Gas Engineer, by E. W. Longanecker, 
M. D. <A manual of practical gas and gasoline engine 
Knowledge, covering errors to be avolded in the oon- 
&tructilon of, nnd how to correct, operate and care for 
gas and gasoline engines. Every user of а gas engine 
needa thia hook. Simple, inatructive and right up- 
to-date. Full of general information about the new 
and popular motive power, ita economy and ease of 
management. iIfmo, cloth, 150 pages, fully illus. 
trated, price $1.00“ Given for 2: subseriptiona. 


ELECTHICITY. 


Modern Wiring Diagrams and Descriptlons—New 
1504 Edition, а handbook of practical diagramas and 
Information for electrical workers, by Henry С. 
Horatmann and Victor H. Towsley, expert electricians. 
This grand little volume not only tella you how to йо 
it, but it shows you. It shows you how to wire for 
call ani alarm bells, for burglar and fire alarm; how 
to run bells from dynamo current; how to Install and 
manage battorles; how to test batteries; how to test 
circuits; how to wire for annunciators, for telegraph 
and gnus lighting; № tells how to После “trouble” and 
"ring out" circuits; it tells about meters and trans- 
formers; it contains 30 diagrams of electric lighting 
circuits alone: It explains dynamos and motors, alter- 
nating and direct current: it gives ten diagrams of 
ground detectors alone: it gives “compensator” and 
storage battery Iinatallation: it gives simple and ex- 
РИ explanation of the ''"Wheatstone" Bridge and its 
lites, as well as voltmeter and other testing; It gives 
а new nni simple Wiring table covering all voltages 
and all losseas"or distances. 16mo, 100 pages, 200 Illis- 
trationa, full leather binding, round corners, red edges, 
bize 4x5, pocket edition, price $1.50. Given for 3 sub- 
criptions. 


Electricity Майе Simple, by Clark Caryl Haskins 
Just the book for beginners and electrical workers 
whose opportunities for galning information on tha 
branches of electricity have been limited. A book 
devoid of technicalities. Simple, plain and under- 
standable There are many elementary booke, about 
electricity upon the market, but this ia the first one 
presenting the matter in such shape that the layman 
may understand it and, at the same time, not writ- 
ten in a childish manner. For engineers, dynamo 
men, firemen, lineman, wiremen and learners For 
study cr reference, Cloth, 222 pages, 108 lllustr&- 
tions, prios $1.00. Given for 2 subscriptions. 


mo Tending for Engineers, or, Electricity for 
Bteam Engineers, by Henry С. Horstmann and Victor 
Н. Tousiey, It lis wlth a view to assisting engineers 
and others to obtain such knowledge ms will enable 
them to intelligently manage such electrical appara- 
tug ан will ordinar!iy come under their contro] that 
thle book has been written. ‘The authors have had 
the co-operation of the best Buthorltles, each in hie 
chosen field, and the information glven 18 just such 
йз а steam engIneer should know. 12moà, cloth, 203 
paces, 100 lllustrations, price net $1.50, Given for 3 
gubscriptlóns. 


Modern Electricity, by Henry and Hora. Not only 
the latest but one of the most elaborate and complete 
works on thia subject. Includes latest achievements 
of aclentifíe research, with explanation of modern din. 
ventions and appliances; 150 lliustratilona, two apeclal 
wiring diagrams, free from technical phrases, cloth, 
price $1.00, Given for 2 subscriptions. 


Easy Electrical Experiments and How to Make 
Them, Ту L. P. LHiekinson. The book Is an elemen- 
tary handbook of lessons, experiments’ and inventions 
it 18 à handbook for beginners, though it Includes, as 
Well, examples for the advanced students, Ilis- 
trated with hitndreds of fine drawings: printed on a 
superior quality of paper. 12mo, cloth, 216 pages, 120 
Illustrations, price $1.00. Given for 2 subscriptions. 


POPULAR MECHANICS, - = 


Practical Compend of Electricity (Vest Pocket 
Ее}. Electricity in all its branches and applica: 
tons described in concise and practical manner, In- 
cludes directions for wiring and lighting of houses, 
estimates of cost, ete, 1109 illustrations, vocabulary of 
common technical terms, leather, gilt lettering, price 
pù cents. Given for l subscription, 


The Motorman's Guide, by J. W. Gayetty. An in- 
valuable instructor, illustrated. Full instructions about 
the care and running of cars. The latest and best 
published. Cloth, price 50 cents. Given for 1 sub- 
gcription. 


Fractieal Telephone Handbook and Guide to Tele- 
phonic Exchange, How to Construct and Maintain 
Telephone Lines, by T. E. Baldwin, M. А, illustrated. 
Containing chaptera on The Use of the Telephone, 
Barles ond Bridging Phones, Line Construction, Mate- 
rials to be Used, Locating und Correctlon of Faults 
in Instruments and Lines. This is the beat book ever 
published on farm telephones, It is the only book 
ever Issued which treats the subject exhaustively 
and comprehensively, It is of inestimable value to 
promoters of rural party lines, because it contains 
all of the arguments that are пёсёвнагу to show the 
advantage of rural party lines, It also tells how 
such ines should be constructed and cared for. Cloth, 
180 pages, fully illustrated, prico $1.25. Стоп for 
4 subscriptions, 


Telegraphy 5elf-Tnught, a complete manual of in- 
struction, by Theodore A. Edison, M. A.. instructor at 
American School of Telegraphy, lllustrated. In this 
valuabie volume will be found everything that is пей= 
essary to the study of telegraphy. Though telegraphy 
Is essentially a matter of practice, it has been the 
alm of the author to present to those who aspire to 
master the art of telegraphy а book treating the sub- 


ject in as conelse and clear a manner ās possible, 
without eliminating anything that is important, and 
without putting in things that are detrimental, and 


which would 
Pages, fully 
subscriptions. 


The Handy Vest Pocket Elertrical Dietlonary, by 
Wm. L Weber, М. E. Contains upward of 4,500 words, 
terms and phrases employed іп the electrical profes- 
slon, with their definitiona given in the most conclae, 
lucid and comprehensive manner. The book is of а 
convenient size for carrying in the vest pocket, being 
only 23 inches by p Inches, and *- Inch thick, 224 
pages, illustrated, and bound in two different styles. 
Cloth, red edges, indexed, 25 cents; full leather, gold 
edges, indexed, 50 centa. Given for 1 subscription. 


Modern Electro-Plating, by J. Н. Van Horne. Tha 
only work on the market that gives proper atten- 
tión tà the modern tools, materials and methods used 
in preparing work for plating. It takes up matters 
from the beginning and tells how to manipulate arti- 
cles from the rough casting, forging or stamping, 
Clear through all the processes of pollshing, plating, 
etc, down to the final coat of lacquer. 189 pages, 
with 27 illustrations, handsomely bound in cloth, with 
full and complete Index, price $1.00. Glyven for 2 


subscriptions. 
MECHANICS. 


Modern Blacksmithing, На Нота! Horseshoe! and 
Wagon Making, by J. G. Holmstrom This valuahla 
work is written Бу a man having thirty years prao- 
tileal experience. Elementary rules are employed, thus 
avolding the more technical terma, rendering this trea- 
tise practical and more invaluable to all who have 
use for it. Even the oldest blacksmith or wagon 
maker will find many helpful suggestions, and any 
young топ can master the principles of these two 
useful arts by а careful study of this book. The rules 
and recipes will be found of great value to farmers, 
horseahoersg, wagon makers, machinists, llyarymen, 
well drillers, manufacturers, as well ан amateurs and 
young men on the farm. Over 200 pages fully [lug 
trated, price, cloth, $1.08. Given for 2 subscriptions. 


Hot Water Heating, Steam and Gas EE, Acety- 
lene Gas—How Generated and How Used, J. J. 
Lawler and Geo. T. Hanchett. For К ыгы бен ateari 
fitters, architects’, büildërs. apprentices and house- 
holders; containing all modern methods and practical 
information of all the principles involved In the соп- 
struction of steam, hot water, acetylene gas plants, 
and how to properly do gasütting. Cloth, 324 pages, 
ipid illustrated, price $2.00. Given for 4 subscrip- 
tions. 


American Sanitary Plumbing, by J. J. Lawler. 
Plumbers, steam fitters, architects, bulldera, appren- 
tices and householders. Containing practical infor- 
mation of all the principles Involved іп the mechanica 
and selenee of modern plumbing, Illustrating, with 
original sketches, the fundamental principles of every- 
thing the plumber should know. Cloth, #20 pages, 
r illustrated, price $2.00. Given for 4 subscrip- 

ns. 


= Journal Bldg., Chicago, Ill. 


have a tendency to confuse Cloth, 160 
illustrated, price 91.00. Given for 32 


For 
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О OUR 
О CATALOGUE 
" PRICES 
ereafter "е & to th bli 

алг in full al Е А ii а ай Жаша 
discounts on V Е GUITA HS, 
MANDOLINS and other stringed in- 
struments, 


Achoap but пагона instru. 
ment listed at £7.50 ‚$3 TE 


Our $21 Lewis Orchestra ha. L 
Violin, баг standard for profession 
| — me ie creda amateure: вла 7 worth 

lated by ua for years £2110, 

"s to dealers and now irert/ 
to the publie.. E 50 


Other Instrumenta, all аё 5) per Бе off, Mdh 
$10.50 nnd £55.00 up to... $125.00 
Va are the largest and cile ane] щите stringed insirumett Бәш in the U. A and 
Um paura inet Éram OCR OWN werkshope lo Еее, ieermany ond Padus, Imir. Wa Г 
udi TEN PATS’ TRIAL of any | esxtruimatz bafore сфта! ростова. V rite for catalog. a 
| | 


Di amonds 
Credit. 


“ Jost the size 
that satisfies" 


УР Carat stone 


(QUALITY А-1 


$652 


$10 Down; $6 Per Month 


‘THE difference between our credit 
prices and your regular dealer's 
cash лы, is just 104. Firms who offer 
to sell on credit at cash prices or less, are 
unworthy of your confidence. In every 
" competition shipment,’ we have gained 
a new customer, This is a fact— not a 
claim. We will express ring like Mustra- 
tion to any honest person for inspection, 
all charges paid. Send first Фер a with 
order or ask us tà ship ring, : 
Balance in nine monthly payments. ming 
Hook Мо. А 171, shows many styles with 
weights and prices. If interested in watches, 


ask for Special Catalog. 
HERBERT L. JOSEPH & CO. 


Diamonds H altiri еее 
148 А 171 State Street, CHICAGO 
Reaponalhbility, $250,000 Established 1882 


= WM. LEWIS & S0, 211 B WABASH AVEMLE, CHICAGO 
Ff pecialty in etrinia for preitesatona] trud, 
hmummmmmmmmmmmUu"mmmmmummmumummmumm 


$ 4 Saladin 


Hand forged from the finest razor steel fn RAZOR 


the world, Made and ГҮ пав h 
Inch blade with Baubles bev lade esl ыыы a 


No Betier Razor Made at Any Price. 


Why pay more when you can get ав good a8 the best for £1.00, 


A trial will convince you. Money hack if not aai 
On Recelpt of Price, Ireular asd Енес A pot satiated, arn 


HOME MERCANTILE CO., Dept. 30, GROSSDALE, ILL- 


BUYS THE GENUINE 
Imnrnor improved 


F 
struments o "m е 


t E. {Жагы Fa 
Been our 
prices. 


$ e 
Eb Cornet 


ereellent Windsor model. B Windsor £2.50. 
fessional Bolo Le Berre Cornets, twelvae b хум 
goning Courtola instrumenta. Car litwetrated 


“IF SLEEPING, WAKE, 


If foarti RIT before I tu away." Tt ia 
hourof FATE "T zn = 


OPPORTUNITY 


the ruler of h destinies, that 
uh many books theres ae YOU EED 
is unpréetentiousg, and № вате? 


"A Guide to Full Pockets" 


That's what most mortala need and if thr пера аға 
common with the rest, here is the mystio key to 
fortune, fame and joy. 

"Tin FREE, fc for fortune'aamiles can ne'er i bought, 
Thousands hare read and quickly grasped the ой 
boon. "Tis raw 1 hy turm—this call thé last to von. 
If headed not you'll peck in vain for that which will re- 


Dl necne Ri cimo ee "Montgomery Ward & Co. 
СЕЕ M2 М. Madison St., Chicago, Ill. толе пышы а киы Se 


y PRICE EXPLAINED. 


гок 35,00 TO ED HERES "e MACHINES iliius Tq 


Н. НАТЕ ВЕЕМ ШБ 
How sewing MB LA be offered аб thes 
powin and why we can ҹн tiv the HIGHEST GRADE 


sical Instrument Catalogue contains everything 
known in music. Everything from grand planos 
to violin strings. Write at onee for catala ne and 
end our Wholosile prices, Bandmen rticulariy 
uid have our catalogue, A postal w il bring it. 


"ie a 


ing Machines made in the world at much Yo | m in 

war privés than any other bouso, ів ali fully = = и 
&rxplained in eur new blig free Special Sewing Масе Catalogue, "ТЕКЧИ te 

Cu this advertisement out and send 16 to usand you will recelre, пу EA 
return mail,free, postpaid, our new big irce Sewing Machine Cat- | 
gut. Bho Lege the mosi complete assortment ef the highest grade 
Sewing Machines made in the world, all shown In large handsome 
halflaue and colored illustrations, full descriptions and all priced at 

өү mueh bower than any other hons гап poshiy make, With 
FreeCatalogue you wlli receive THE MOST ASTONISHINGLY 
LIB < AL Sewing Machine offer ever heard ОГ. п new and marvelous 
preposition. How others cam ofer sewing mncehines at 85.09 to B3 00 
and why жасат ве at much Гомер prices than all otherm vill befully - 

erplainod. Wa will explain why we can ship your machine tha day Ti 
receive vour order, how wa make phe freight charges go тегт low fnext to 
nothing). you will get our FREE TRIAL OFFER, SAFE AND PROMPT 
DELIVE RY GUARANTEE, RO.YEAR BINDING QUALITY GUARA MTEE, 
YOU WILL GET OUR VERY LATEST SEWING MACHINE OFFER. 
INSTALLMEN PARTIAL PAYMENT PLAN EXPLAINED, How pow sewing mac hinos 

| ата exe banged for old omes = fully ех plaint d when vou write for Qu 
Free SEWING MACHIN E CATALOGUE. HAVE YOU АНТ USE FOR A SEWING MACHINE? 
If уса hare, don't fall to cut thia ak m rtisement out today and mail to us. IË you can't usa а sevring 
= at элу ры tall ge Tg ee this (n Don È bay ару = d M "Au E 

тер’ machine a price, OF CIS GEL GLEN aninstaliménta, or don't trade your ol = 11185 fore w 

Sewing Machine Catalogue Iree. with all our new offers with everything explained, ALL FREE FOR THE АЗМЫ fee опг > р 


Maen ne ae mention this paper, DO IT WOW. Address" SEARS, ROEBUCK & CO., CHICAGO, ILL. 


Men of Tm dul The 


| California 
Limited 


The train wears well”: mainly 
because the service is faultlessly good 
every mile and every minute. 

Santa Fe All the WW ay--that s the 
reason. 

Daily service will be resumed November 13, 


Santa Fe 
superseding present semi-weekly schedule, 


Chicago to Los Angeles and “Frisco. 


blet of the train. and California trip book, address Gen. Рага. Office, 
ee A. T. 0 Е Ry.. Chicago 9. 


ЛГ 


Dear Sir:—Would ron be open for an investment which will yield, with reasonable 
assurance, from 50 per cent to 100 per cent each year? 

It will average 75 per cent—which means 64 per cent a month. 

When I say investment, please understand that I do not mean a gambling proposi- 
tion, such as stocks and grain speculation, or horse-race betting, nor anything which 
requires you to buy what you do not want, or sell what you have not got. 

I REFER TO A STRAIGHT INDUSTRIAL PROPOSITION, which has for its commodity 
products produced by nature, and in turn manufactured into commercial necessities, for 
which the demand always exceeds the supply. 

As a representative business man, I fully realize the annoyance of recelving unso- 
licited literature and advertising matter of unknown propositions, 

Therefcre, before placing before you, in full detall, the venture I refer to, I ask your 
consent, and for that purpose I абас) this coupon, which explains itself. If agreeable, 
mor tg are open for a proposition which will produce all that I claim, kindly sign and 
ma t. 

THIS COSTS YOU NOTHING BUT THE POSTAGE, AND PUTS YOU UNDER NO 
OBLIGATION. 

In closing, permit me to say, that the men at the head of the corporation which I 
represent are men of great wealth and undisputed commercial Integrity. 

There is not a single questionable feature in the entire plan. 

Мау I hope to hear from you by return mail? 

Very sincerely, 


І. C. WELTON, 59 Clark St, Chicago. 


COUPON - 


Dear Sir:—You may send to my address full details of the proposition you refer to. 
I will carefully consider the matter, and, if interested, will write you further. This with 
the distinet understanding that I am under no obligations. 
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Please mention Popular Mechanica when writing advertisers, 


For more magazines like this click here => www.VintageMagazinesOn-DVD.com 


Try the 


м Your Home 


Special 
Offer 
to 


Рори ав 
Mecuamics 
Readers. 


| pus MASTER'S VOICE 
О any honest, responsible person we will ship our VICTOR 
ROYAL TALKING MACHINE and/your choice of one 
dozen Victor Records (lowest net cash price everywhere $20) On 
free trial. 
If not satisfactory after 48 hours’ trial, return machine at our ex- 
pense--we charge you nothing, and/tefund whatever payment you 


may have made. 


TERMS OF PURCHASE 935.00 down, balance of 
$145.00 payable in six monthly» installments of 


-DO - 


m ME E rope ‚ , - Don't be misle into buy- 
What we are offering 1 REMEMBER m ing some tov machine offered 


the genuine — Vietor Roynd nt a ridienlous price. There f 


Talkine Machine with, of ! ante, are [Imitation machines thui 
Talking | [nchine with оф ze irae pbi Hxc ibi nene d bs ead 
dozen Vietor records, ^ You from third parties; no and other cheap instruments [ 


cannot buy this outüt туу leases or chattel mort- that hardly zi fl а 
f OPER XEM «an a || * [re iu | u | | | | Я Hr рег ота. FL К if 
where spot tash ior FQ toms gages, nor interests on Machine has an oak cabinet, 

: epring motor and the VERY | 


eo ), Twenty cdollarey is 


the price everywhere у Bur payments. Yo u own BESI RE PRODUC ч 1 
direct from us afd *en/ can the instrument when you МАРЕ; wil play any dise 

| ‚ dps, ЧИ р А | record, anid play it beautiful. 
get М on small monthly pay- accept it, and we will | лу. When you get the Vie 


merits withoutetdli@e@@nt extra trust any responsible par- Гог, vog get the instrament 
charee ү : | that von can always be ргош 
=: ty to pay as he agrees, 


Write Today for Free Complete Catalogue andl List of 2.000 Recorils 


The lalRing Machine Company 


Dept. $5, 107 Madison St., Chicago, 111. 


-———————BÓ—Y—— n J"—PNRRQ—M———————— ж € — M——— I€———Á"7Óá—————À — M n M o]  —— P — Y LEER ues 
FREE: To thosa who already own а Victor: А package of 25 of our new '&soft-tone needles abeslutely free prepaid. 
! Pn rm These needles gite à benutiful, superior, soft. non-scratching sound, Try them. Write for free sample package. 


WE PREPAY CHARGES ON VICTOR AND EDISON HECOKDS 


